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Following  the  custom  of  formei'  years,  we  preface  this  volume  with 
a  brief  sketch  of  its  leading  contents,  and  again  select  for  a  starting 
point  the  latest  contributions  to  the  chemistry  of  the  alkaloids,  as 
probably  the  subject  of  greatest  and  most  universal  interest  to  the 
readers  of  pharmaceutical  literature.  It  will  be  remembered  from 
the  reseai'ches  of  Dr.  E.  Fischer  on  caffeine,  theobromine,  and 
xanthine,  that  each  of  these  bases  can  be  artificially  prepared  from 
guanine,  by  converting  tlie  latter  into  xanthine,  this  into  theo- 
bromine, and  this  again,  by  Strecker's  method,  into  caffeine.  A 
careful  comparison,  recently  made  by  Dr.  E.  Schmidt,  confirms  the 
perfect  identity  of  caffeine  thus  obtained  with  the  natural  product. 
A  study,  by  the  same  chemist,  of  the  action  of  hydrochloric  acid  on 
caffeine  and  theobromine,  together  with  corresponding  investigations 
on  the  action  of  alkalies,  by  MM.  Maly  and  Andreasch,  throws 
some  additional  light  on  the  constitution  of  these  two  bodies.  Dr. 
Schmidt  has  also  established  the  occurrence  of  caffeine  in  cocoa, 
while  Prof.  Schorlemmer  records  the  presence  of  the  same  alkaloid 
in  the  leaves  of  tea  and  coflFee  grown  at  Kew  Gardens.  In  the 
opinion  of  the  latter,  the  manufacture  of  caffeine  for  medicinal 
purposes  from  Peruvian  guano  may  be  looked  for  as  a  probable  a,nd 
early  consequence  of  Dr.  Fischer's  important  discoveries.  The  salts 
of  caffeine  form  the  subject  of  a  further  report  by  Dr.  H.  Bieder- 
mann;  and  his  results,  taken  in  conjunction  with  those  obtained 
some  time  ago  by  Mr.  J.  U.  Lloyd  (Year-Booh  of  Pharmacy,  1881, 
p.  38),  may  be  accepted  as  a  final  settlement  of  the  often  disputed 
existence  of  these  salts  as  definite  chemical  combinations.  A 
number  of  well-defined  salts  and  derivatives  of  theobromine  are 
described  by  Drs.  E.  Schmidt  and  H.  Pressler. 

In  a  note  on  cinchona  alkaloids,  Messrs.  C.  H.  Wood  and  E.  L. 
Barrett  refer  to  their  previous  statement  respecting   the  crystals 
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obtained  from  an  ethereal  extract  of  cuprea  bark,  and  report  as  tlie 
result  of  a  further  examination  that  these  crystals  contain  equal 
proportions  of  quinine  and  quinidine  in  combination  with  water. 
M.  Mazzara  describes  a  peculiar  compound  of  quinine  and  chloral, 
corresponding  to  the  formula  CooHotNo  0^,,  C  CJ.,.  C  O  H,  and  ob- 
tained by  treating  a  chloroform  solution  of  quinine  with  an 
equivalent  proportion  of  anhydrous  chloral.  This  body  is  partially 
decomposed  by  water  and  completely  by  acids.  A  chloral  compound 
of  quinoline  has  been  obtained  by  Mr.  0.  Rhoussopoulos  in  a 
crystalline  form  by  mixing  ethereal  solutions  of  the  two  components. 
M.  Arnaud  publishes  a  process  for  the  extraction  of  cinch onamine 
from  the  bark  of  Hemijia  purdiana,  as  well  as  a  description,  of  the 
properties  of  this  base  and  of  some  of  its  salts.  Kerner's  cin- 
chocerotin  has  been  re-examined  by  Mr.  A.  Helms,  who  finds  it  to 
be  a  mixtui'e  of  a  white  crystallizable  body  and  a  small  proportion 
of  a  light  yellow  substance.  For  the  former  of  these  he  retains  the 
name  of  cinchocerotin,  and  assigns  to  it  the  formula  O07  H^g  Oo-  A 
paper  on  kairine  and  kairoline,  by  M.  Filehne,  supplies  some  further 
information  respecting  the  physiological  properties  of  these  interest- 
ing synthetically  prepared  bases. 

Prof.  Ladenburg  shows  that  piperidine  may  be  artificially 
prepared  from  pyridine  by  the  action  of  sodium  on  an  alcoholic 
solution  of  the  latter,  but  that  this  change  is  far  from  complete. 
The  two  bases  may  be  sepai-ated  by  nitrous  acid,  the  resulting 
■nitrosopiperidine  being  afterwards  decomposed  by  hydrochloric  acid. 
The  platinochloride  prepared  from  the  resulting  alkaloid  shows  a 
complete  agreement  in  properties  with  the  corresponding  platinum 
salt  of  ordinary  piperidine.  Mr.  J.  Mensel  claims  to  have  effected 
the  synthesis  of  nicotine  by  the  following  pi'ocess : — Benzoic  acid 
is  dissolved  in  acetone,  and  the  whole  mixed  with  concentrated 
sulphui'ic  acid.  A  precipitate  is  thereby  formed,  which  on  heating 
redissolves  in  an  excess  of  acetone.  When  cool,  a  solution  of 
ammonia  gas  in  absolute  alcohol  is  added,  whereupon  ammonium 
sulphate  is  precipitated,  and  nicotine  is  found  with  other  products 
of  decomposition  and  undocomposed  acetone  in  the  supernatant 
lifjuid. 

The  behaviour  of  morphine  and  some  of  its  derivatives  towards 
anhydrides  of  the  fatty  acids  has  been  investigated  by  Dr.  0.  Hesse, 
with  results  leading  to  the  conclusion  that  this  alkaloid  contains 
only  two  atoms  of  hydrogen  capable  of  being  substituted  by  radicals 
of  the  fatty  series.  Further  studies  concerning  the  action  of  oxid- 
izing agents  on  the  same  alkaloid  lead  Messrs.   L.  Barth  and  H. 
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Weidel  to  infer  that  the  abseuee  of  aromatic  compounds  among  the 
products  formed  in  the  treatment  of  morphine  with  permanganate, 
and  the  non-occurrence  of  derivatives  of  pyridine  or  quinolino  in 
the  oxidation  of  this  base  with  caustic  alkalies,  tend  to  show  that 
the  mode  of  combination  of  the  aromatic  and  of  the  pyridine-  (or 
quinoline-)  groups  in  this  alkaloid  is  different  from  that  existing 
in  narcotine,  which  can  be  so  readily  resolved  into  its  two  principal 
constituents.  The  salts  of  narcotine  and  codeine  have  received  the 
attention  of  Mr.  D.  B.  Dott,  who  furnishes  descriptions  of  the 
meconate,  acetate,  hydrochloride,  and  sulphate  of  the  former,  and 
of  the  hydrobromide  of  the  latter  base. 

In  the  latest  addition  to  his  well-known  series  of  reports  on  the 
mydriatic  alkaloids,  Prof.  Ladenburg,  in  conjunction  with  Dr.  C.  F. 
Roth,  deals  with  the  alkaloids  hyoscine  and  belladonine,  and  in 
connection  with  the  former  chiefly  with  the  physical  and  chemical 
properties  of  its  chief  decomposition-product,  pseudotropine. 
Among  the  products  of  resolution  of  belladonine,  tropine,  an 
oxytropine  and  tropic  acid  are  mentioned. 

The  composition  of  the  alkaloid  berberine  has  at  different  times 
been  represented  by  contradictory  formula;  and  for  this  reason  Dr. 
E.  Schmidt  has  induced  Mr.  J.  Court  to  re-investigate  this  subject. 
Numerous  analyses  made  by  the  latter  of  the  fi'ee  base,  the  hydro- 
chlorate,  nitrate,  and  sulphate,  lead  to  the  formula  CooH^y  NO^  +  4Ho  0, 
which,  with  the  exception  of  the  water  of  crystallization,  agrees  with 
that  found  by  Messrs.  Perrin  and  Hlasiwetz.  Mr.  O.  Bernheimer 
records  the  observation  that  berberine,  when  distilled  with  a  con- 
siderable excess  of  potassium  hydrate,  yields  quinoline  besides  the 
two  acids  described  by  Hlasiwetz. 

The  alkaloids  lycoctonine  and  acolyctine,  isolated  many  years  ago 
by  Dr.  Hiibschmann  from  the  roots  of  the  yellow-flowered  Aconitam 
Lycoctonum,  have  recently  received  the  attention  of  MM.  Dragen- 
dorff  and  Spohn,  who  come  to  the  conclusion  that  these  two  bodies 
are  decomposition  products,  though  not  of  aconitine  and  pseudaco- 
nitine,  as  stated  some  time  ago  by  Messrs.  Wright  and  Luff,  but  of 
two  hitherto  unnoticed  alkaloids  peculiar  to  A.  Lycoctonum,  which 
they  propose  to  name  lycaconitine  and  myoctonine,  and  represent 
by  the  formulae  Coy  Ho^  N".^  0^,  and  Cjy  H3Q  l!^o  Og.  Physiological 
experiments  appear  to  indicate  that  lycaconitine  is  an  energetic 
poison,  resembling  curare  in  its  action. 

Mr.  Naylor  furnishes  some  additional  information  respecting 
hymenodictyonine,  the  alkaloid  isolated  by  him  from  Hymenodlc- 
tyon   excelsum,  which  he   has  now    obtained  in  a  crystalline  form 
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and  shown  to  have  a  composition  corresponding  to  the  formula 
Cj.^  H4Q  No.  The  results  of  his  experiments  lead  to  the  inference 
that  this  body  is  a  tertiary  diamine  closely  allied  to  nicotine,  with 
■which  it  is  probably  homologous. 

Messrs.  G.  Kocrner  and  C.  Boehringer  give  a  description  of  the 
alkaloids  cusparine  and  gallipeine  which,  in  addition  to  another 
base  and  some  ai'omatic  substances,  they  have  obtained  from 
angustui'a  bark.  These  bases  are  characterized  by  the  ease  with 
which,  under  various  influences,  they  may  be  transformed  into  other 
alkaloids,  with  simultaneous  formation  of  acids. 

Among  recent  contributions  to  the  literature  of  strychnine,  one 
by  M.  Ci'eapi,  and  another  by  MAI.  Hanriot  and  Blarez,  are  devoted 
to  the  relative  solubility  of  this  alkaloid  and  its  salts  in  various  sol- 
vents. The  results  of  the  two  last  named  authors  show  that  though 
strychnine  is  soluble  in  very  dilute  acids,  its  solubility  is  markedly 
lessened  when  the  acids  are  used  in  a  little  less  diluted  condition  ; 
and  that  this  is  specially  the  case  when  the  acid  employed  is  the 
same  as  that  contained  in  the  salt  of  strychnine  experimented  with. 
Concentrated  solutions  of  strychnine  salts,  when  slightly  a.cidified, 
form  precipitates  which  are  soluble  in  an  excess  of  acid,  and  are 
reprecipitated  from  this  solution  upon  dilution  with  water.  Prof 
Plugge  discusses  the  question  whether  or  not  strychnine  passes 
unchanged  through  the  animal  organism,  and  quotes  experiments 
showing  that  the  alkaloid  is  decomposed  in  the  system,  but  not  in 
such  a  manner  as  to  prevent  its  detection,  since  the  main  product  of 
its  decomposition  shares  the  well  known  reaction  of  the  alkaloid 
with  sulphuric  acid  and  potassium  bichi'omate,  though  it  differs 
from  the  base  in  many  other  respects. 

The  chemistry  of  nux  vomica  forms  the  subject  of  a  portion  of  an 
elaborate  report  presented  to  the  last  meeting  of  the  British  Phar- 
maceutical Confei-ence  by  Alessrs.  W.  R.  Dunstan  and  F.  W.  Short. 
The  main  feature  in  the  process  employed  by  these  chemists  for 
the  estimation  of  the  total  alkaloids  in  the  seeds  consists  in  their 
extraction  by  means  of  a  mixture  of  chloroform  and  alcohol,  while 
the  separation  of  brncine  from  strychnine  is  effected  by  a  method 
based  upon  the  different  solubility  of  their  ferrocyanides.  The 
iinalytical  i-csults  quoted  by  them  exhibit  a  very  considerable 
variation  in  the  alkaloidal  value  of  nux  vomica  obtained  from  dif- 
ferent sources.  The  same  paper  also  contains  an  account  of  a  new 
glucosidc,  lorjaiiiii,  isolated  from  the  pulp  of  the  fruit,  and  likewise 
found  to  occur  in  small  quantities  in  the  seeds  and  the  pharmaceu- 
tical preparations  made  from  them. 
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A  number  of  able  investigators  have  again  given  their  attention 
to  the  "ptomaines,"  or  alkaloids  produced  by  putrefaction,  a  class 
of  bodies  full  of  interest  to  the  physiologist  as  well  as  the  chemist, 
and  possessing'  special  importance  to  those  likely  to  be  engaged  in 
forensic  analyses.  No  fewer  than  ten  reports  dealing  with  this 
subject  will  be  found  in  the  present  volume.  We  may  call  atten- 
tion here  to  one  of  these  bodies  reported  upon  by  Prof.  Giacomelli, 
presenting  a  close  resemblance  to  pici-otoxin  in  its  physical  appear- 
ance and  chemical  reactions.  Some  time  ago  the  detection  of  a 
similar  body  in  beer  gave  rise  at  first  to  the  suspicion  that  cocculus 
indicus  had  been  used  ;  but  afterwards  its  origin  was  attributed  to 
alteration  of  albuminoid  substances  noi'mally  present  in  the  liquor. 
Dr.  A.  Poehl  throws  additional  light  on  the  cause  of  epidemics 
known  to  have  been  brought  about  by  unsound  bread  and  flour, 
and  especially  observed  after  long  continued  rains  and  floods,  which 
develop  an  abundance  of  Glaviceps  piLrpurea  in  the  following  har- 
vests. It  has  long  been  known  that  ergotized  flour  may  produce 
toxic  effects  far  in  excess  of  those  attributable  to  the  poisonous 
properties  of  the  proportion  of  ergot  contained  in  it,  and  the  expla- 
nation of  this  is  now  found  in  the  fact  that  the  fangus  favours  the 
decomposition  and  putrefaction  of  the  albumens,  thus  giving  rise  to 
the  formation  of  poisonous  ptomaines. 

Mr.  J.  Habermann  publishes  the  results  of  experiments  on  the 
composition  of  arbutin  and  its  behaviour  at  high  temperatures, 
tending  to  establish  the  correctness  of  the  formula,  Cnj  H..^  O^.p  and 
to  disprove  the  existence  of  two  different  natural  arbutins  asserted 
by  MM.  Schiff  and  Michael  (Year-Booh  of  Pharmaaj,  1883,  p.  124), 
MM.  Adrian  and  Moreaux  offer  unfavourable  criticism  on  tlie  vari- 
ous published  methods  for  the  extraction  of  quassiin,  the  active 
principle  of  Quassia  amara,  on  the  ground  that  some  of  the  pi'ocesses 
give  but  a  defective  product,  while  the  others,  though  yielding- 
purer  quassiin,  extract  but  a  small  portion  of  the  bitter  principle 
from  the  wood.  They  also  give  a  detailed  description  of  a  new 
process,  by  which  a  purer  and  more  abundant  product  is  obtained. 
The  root  of  Mijrtus  Jamhosa  has  yielded  to  Mr.  A.  W.  Grerrard  a 
crystalline  principle  answering  to  the  formula  CjqHjjNO.,  for 
which  he  proposes  the  name  jauiboshi.  M.  Schiaparelli  draws  at- 
tention to  the  great  want  of  accordance  in  the  published  analyses  of 
saponin,  and  to  the  doubt  still  existing  as  to  the  nature  and  iden- 
tity of  the  products  extracted  from  different  plants,  and  included 
under  this  name.  In  order  to  throw  further  light  on  these  ques- 
tions, he  has  undertaken  an  investigation  in  which  he  is  still  en- 
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gaged.  The  saponin  from  Supoyiarla  crfficindlis  is  found  by  liim  to 
liave  a  composition  correspoudiug  to  the  formula  Cs-iHg^Oj^,  and 
to  be  the  least  optically  active  of  all  known  glacosides. 

An  improved  process  for  the  preparation  of  sclerotic  acid,  the 
active  principle  of  ergot,  is  described  by  I)r.  Podwissotzky,  who 
first  discovered  this  substance  in  conjunction  with  Professor 
Dragendoi'if.  For  hypodermic  use  it  is  suggested  that  this  pre- 
paration should  be  employed  in  the  form  of  a  solution  in  thymol 
water,  containing  one  part  per  thousand,  which  keeps  fairly  well 
and  possesses  the  advantage  over  the  various  ergotines  of  not 
producing  irritation  or  inflammation  of  the  connective  tissue. 
Among  other  organic  acids  discussed  in  the  pages  of  this  volume 
may  be  named  opianic,  chrysophanic,  cinnamic,  quinovic,  chelidouic, 
arabic,  tartaric,  lactic,  and  glycoUic  acids,  and  a  new  acid  extracted 
from  beet  juice. 

The  solvent  action  of  glycerin  on  arsenious  anhydride  bas  long 
been  known,  though  its  cause  does  not  appear  to  have  been  hitherto 
understood.  It  now  receives  some  elucidation  from  experiments  by 
Mr.  H.  Jackson,  proving  that  the  two  substances  react  together  to 
form  normal  glyceryl  arseuite,  or  the  arsenious  ether  of  glycerin,  as 
represented  by  the  following  equation, — • 

2  C3  H-  (0  H).  +  As.  O3  =  2  C3  H5  As  O.  +  3  H.  0. 

This  compound  is  described  as  a  colourless,  transparent,  vitreons, 
and  very  deliquescent  solid,  which  is  decomposed  by  water  into 
glycerin  and  arsenious  acid,  and  is  very  freely  soluble  in  glycerin 
and  in  absolute  alcohol.  Mr.  W.  R.  Dunstan  has  examined  the 
action  of  glycerin  and  other  polyhydric  alcohols  upon  borax,  with 
the  result  of  showing  that  these  alcohols  decompose  sodium  pyro- 
borate  with  the  formation  of  sodium  metaborate  and  a  boric  ether, 
oi",  if  water  be  present,  of  free  boric  acid  in  place  of  the  ether.  In 
the  case  of  glycerin,  all  the  three  hydroxyl  groups  arc  substituted 
by  the  boric  radical  in  accordance  with  the  following  equation, — 

2  C3  H5  (OH).j  +  2  Na  BO..  Bo  O,.  =  2  C^  H5  BO3  +  3  H,  0  +  2  Na  BO. . 

But  since  water  is  one  of  the  products  formed,  this  reaction  is 
never  complete  except  at  high  temperatures,  owing  to  the  decom- 
position of  glyceryl  borate  into  glycerin  and  free  boric  acid.  In 
aqueous  solutioug,  therefore,  the  tiual  products  of  the  reaction  are 
sodium  metaborate,  i'rcQ  boric  acid,  and  glycerin,  a  change  which 
explains  the  well-known  power  of  glycerin  to  impart  an  acid  re- 
action   to    solutions    of    borax.      Itcsearches  by   Messrs.  A.  Lieben 
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and  S.  Zeisel  on  the  constitution  of  butyl  chloral  lead  to  the  in- 
ference that  this  substance  ought  to  be  represented  by  the  formula 
C  H3.  C  H  CI.  C  C]..  C  HO. 

The  transformation  of  starch  by  dilute  mineral  acids  is  generally 
regarded  as  a  splitting  up  of  its  molecules  into  dextrin  and  dextrose  ; 
but  in  the  light  of  recent  experiments  by  Mr.  F.  Salomon,  the 
actual  change  taking  place  is  not  exactly  represented  by  this  view. 
His  results  seem  to  show  that  the  complex  starch  molecule  is  first 
converted  into  the  more  simple  soluble  starch,  and  next  into  dextrin, 
the  latter  change  being  then  immediately  followed  or  accompanied 
by  the  hydrolysis  of  the  dextrin  into  dextrose.  The  rate  of  the 
conversion  is  said  to  be  proportional  to  the  amount  of  sulphuric 
acid  present.  The  action  of  organic  acids  is  much  less  vigorous, 
but  the  course  of  the  transformation  seems  to  be  the  same.  The 
various  substances  extracted  from  starch  and  described  under  the 
names  of  granulose,  amidulin,  and  amylodextrin,  have  been  re- 
examined by  Mr.  B.  Bruckner,  who  arrives  at  the  conclusion  that 
these  bodies,  together  with  stai'ch  paste  and  soluble  starch,  though 
differing  in  their  physical  properties,  must  be  considered  as  identical 
from  a  chemical  point  of  view.  The  other  carbohydrates  of  which 
notices  occur  in  this  volume  include  saccharin,  maltose,  lactose, 
and  maunite. 

Messrs.  H.  E.  Armstrong  and  A,  K.  Miller,  in  a  contribution  to 
the  chemistry  of  camphor,  have  studied  the  action  of  zinc  chloride 
on  this  substance,  and  find,  contrary  to  the  results  of  previous  in- 
vestigators, that  cymene  is  not  one  of  the  products  of  this  action. 
The  main  products  obtained  by  them  are  camphorone,  Cg  H^^  0, 
carvacrol,  a  saturated  hydrocarbon  of  the  formula  C^q  Hoq)  and  a 
mixture  of  benzene  hydrocarbons  of  the  formula  CjqHj^^,  among 
which  ordinary  cymene  is  not  present.  The  chief  products  of  the 
action  of  iodine  on  camphor  are  found  to  be  carvacrol,  and  the 
saturated  hydrocarbon  C^g  ^20  5  ^"^^  heve  too  cymene  is  absent.  In 
the  action  of  phosphoric  anhydride  or  of  phosphoric  pentasulphide 
on  camphor,  however,  cymene  appears  to  be  a  constant  and  principal 
constituent  of  the  products  obtained.  The  process  of  converting 
camphor  into  borneol  by  treating  its  alcoholic  solution  with  sodium, 
recommended  by  MM.  Jackson  and  Menke,  as  a  suitable  mode  of 
preparing  borneol,  is  unfavourably  criticised  by  Messrs.  J.  Kachler 
and  F.  V.  Spitzer,  on  the  ground  that  the  yield  is  much  smaller 
than  had  been  stated  by  those  chemists,  and  that  the  separation 
of  the  borneol  from  the  undecomposed  camphor  is  impracticable. 
Dr.  A.  Beyer  confirms  Dr.  Gladstone's  observation  I'especting  the 
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identity  of  the  carvol  from  dill  oil  with  that  obtained  from  oil  of 
caraway ;  and  also  a  statement  by  Professor  Flilckiger  to  the  eifect 
that  carvol  from  mint  oil  differs  from  that  of  the  two  other  oils 
named  in  being  Ifevorotatory,  though  he  finds  it  to  agree  with  the 
others  in  its  chemical  and  other  physical  properties.  The  carvacrol 
obtained  from  this  Ifevorotatory  carvol  by  the  action  of  metaphos- 
phoric  acid  proves  to  be  perfectly  identical  in  all  respects  with  that 
prepared  by  the  same  process  from  the  dextrorotatory  carvols  of 
dill  and  caraway  oils. 

Mr.  TV.  T.  "Wenzell  calls  attention  to  the  methods  which  have 
been  recommended  for  the  preparation  of  phosphoric  acid  by  the 
oxidation  of  phosphorus  with  air  in  presence  of  moisture,  and 
dwells  upon  the  conditions  most  favourable  to  the  successful  work- 
ing of  this  process.  An  improved  mode  of  preparing  hydrobromic 
acid,  suggested  by  Mr.  W.  Griining,  consists  in  the  distillation  of  a 
mixture  of  potassium  or  sodium  bromide  and  phosphoric  acid  of 
1"30  specific  gravity.  Mr.  E.  Bensemann  shows  that  hydrochloric 
acid  may  be  readily  and  entirely  freed  from  arsenic  by  dilating  it 
with  water,  adding  a  small  quantity  of  potassium  chlorate,  and 
then  distilling  at  a  moderate  heat.  The  constitution  of  chlorinated 
lime,  which  has  so  often  taxed  the  ingenuity  of  critical  investi- 
gators, forms  the  subject  of  a  new  research  by  Messrs.  G.  Lunge 
and  P.  Naef,  the  results  of  which  tend  to  confirm  once  more  ,the 
correctness  of  the  foi-mula  Ca  CI.  CI  0,  first  proposed  by  Odling, 
and  to  dispose  of  the  objections  recently  brought  forward  against 
this  view  by  M.  Kraut. 

Dealing  with  the  preparation  of  bismuth  salts,  Mr.  L.  Wolfi" 
points  out  that  the  processes  which  have  been  suggested  from  time 
to  time  for  the  preparation  of  the  salicylate  of  this  metal,  all  suffer 
from  the  defect  of  yielding  mixtures  of  subnitrate  and  salicylate. 
The  plan  recommended  by  him.  as  giving  a  satisfactory  product 
consi.sts  in  the  addition  of  a  concentrated  solution  of  sodium  salicy- 
late to  a  glycerin  solution  of  crystallized  bismuth  nitrate,  and 
washing  the  precipitate  thus  formed,  first  with  cold,  then  with  hot 
water,  and  finally  with  alcohol,  in  order  to  free  it  from  salicylic 
acid.  An  account  of  the  detection  of  all  likely  impurities  in  the 
officinal  subnitrate  of  bismuth  is  published  by  Dr.  H.  Hagcr,  and 
may  prove  useful  as  a  supplement  to  the  directions  given  in  the 
Pharmacopoeia  for  the  testing  of  this  important  remedy.  A  paper 
by  Dr.  C.  Hoffmann  deals  with  the  pentoxido  of  bismuth,  Bij  0-, 
also  known  as  bismuthic  acid,  and  the  mode  of  obtaining  its  alka- 
line combiaatiotis. 
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Prof.  Stolba  recommends  a  new  process  for  entirely  freeing  com- 
mercial zinc  from  arsenic,  the  main  features  of  whicli  consist  in  the 
exposure  of  the  metal  to  the  simultaneous  action  of  steam  and 
sulphur  vapour  in  snch  a  manner  that  these  agents  rise  from  the 
bottom  of  the  crucible  through  the  molten  metal.  Full  directions 
are  given  by  him  as  to  the  manner  in  which  this  may  be  accom- 
plished. The  possibility  of  sulphuretted  hydrogen  being  contami- 
nated with  arsenic  emanating  from  the  impure  materials  employed 
in  its  generation,  and  the  serious  risk  of  error  likely  to  arise  from 
the  use  of  a  gas  thus  contaminated  in  forensic  investigations,  have 
been  repeatedly  pointed  out,  notably  so  by  Drs.  J.  and  R.  Otto 
(Year-Booh  of  Pharmacy,  1880,  p.  120).  This  subject  is  now  again 
brought  under  the  notice  of  the  profession  by  Mr.  W.  Lenz,  who 
describes  a  j)rocess  for  the  purification  of  the  gas.  We  would 
suggest  a  thorough  re-examinatiou  of  this  matter,  believing  as  we 
do  from  our  own  experience  that  all  risk  of  this  contamination  may 
be  avoided  by  the  very  simple  plan  of  employing  dilute  sulphuric 
acid  sufficiently  weak  to  produce  a  slow  current  of  the  gas  at  a 
low  temperature,  and  washing  the  gas  in  the  usual  way  by  passing 
it  through  pure  water.  As  another  source  of  error  in  forensic 
analyses  of  this  kind,  Dr.  W.  Fresenius  directs  attention  to  the 
now  very  general  occurrence  of  arsenic  in  almost  all  kinds  of  glass 
used  for  chemical  apparatus.  Acids  do  not  extract  any  arsenic 
from  such  glass,  but  alkaline  liquids  are  liable  to  do  so.  The  risk 
of  error  is  shown  to  be  greatest  if  the  glass  of  the  reduction  tube  iu 
Fresenius  and  Babo's  apparatus  contains  arsenic,  and  especially  if 
this  mode  of  reduction  be  conducted  at  a  very  high  temperature ; 
but  it  may  be  altogether  avoided  by  placing  the  mixture  to  be 
heated  in  a  porcelain  boat,  and  thus  preventing  it  from  coming 
into  direct  contact  with  the  glass.  No  error  from  this  source  need 
be  apprehended  in  Marsh's  test,  as  any  liberation  of  arsenic  from 
the  glass  of  the  apparatus  would  hei^e  be  detected  before  the  inti*o- 
duction  of  the  suspected  substance. 

The  past  year's  literature  of  analytical  chemistry  has  been  un- 
usually productive  in  new  or  improved  methods,  and  a  brief  sketch 
of  some  of  the  work  done  ia  this  direction  may  not  be  out  of  place 
in  this  introductory  chapter.  Mr.  W.  L.  McCay  describes  a  new 
volumetric  process  for  the  estimation  of  arsenic  by  means  of 
standard  solution  of  silver  nitrate.  The  arsenic  is  first  converted 
into  arsenic  acid  or  sodium  arsenate,  the  solution  of  which  in  boil- 
ing water  is  mixed  with  an  excess  of  the  silver  solution,  and  then, 
after  well  stirring  and  allowing  to  cool,  with  dilute  ammonia,  drop 
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by  di'op,  until  the  precipitation  is  complete.  The  silver  arsenate  is 
now  collected  on  a  filter  and  washed,  the  filtrate  together  with  the 
washings  mixed  with  a  few  drops  of  ferric  sulphate  solution,  and 
the  excess  of  silver  then  titrated  with  ammonium  sulphocyanide 
according  to  Volhard's  method  (See  Year-Booh  of  Pharmacy,  1874, 
p.  253).  I^ew  modes  of  titrating  mercury  are  suggested  by  Mr.  G. 
Kroupa  and  Mr.  A.  Haswelh  In  one  of  these  the  mercury  is  pre- 
cipitated as  mercurous  chloride,  the  latter  decomposed  with  sul- 
phuretted hydrogen,  the  excess  of  this  gas  removed  by  zinc  acetate 
after  neutralising  the  liberated  hydrochloric  acid  with  an  excess  of 
barium  carbonate,  and  the  quantity  of  chloride  in  the  solution  now 
determined  by  titration  with  silver  nitrate  in  the  usual  manner. 
From  this  amount  the  proportion  of  mercury  is  deduced  from  cal- 
culation. In  the  other  process  a  measured  quantity  of  the  mercuric 
chloride  solution  is  mixed  with  a  known  excess  of  ferrous  sulphate 
and  supersaturated  with  pure  potash ;  the  blackish  brown  precipi- 
tate thus  formed  is  treated  with  sulphuric  acid  until  it  is  converted 
into  perfectly  white  mercurous  chloride,  and  the  excess  of  ferrous 
iron  then  estimated  by  titration  with  permanganate.  A  new  test 
for  tin  proposed  by  Mr.  C.  R.  Dryer,  consists  in  the  reverse  appli- 
cation of  the  well-known  delicate  reaction  between  stannous  chloride 
and  a  nitric  acid  solution  of  bruciue.  A  solution  of  cochineal  is 
recommended  by  Mr.  A.  W.  Blyth  as  a  delicate  test  for  lead  in 
neutral  or  alkaline  solutions  with  which  it  strikes  a  deep  mauve 
colour.  Copper  and  bismuth  may  be  separated,  as  shown  by  Mr. 
J.  Loewe,  by  taking  advantage  of  the  different  behaviour  of  the 
cold  glycerin  solutions  of  their  precipitated  hydrates  towards 
glucose.  For  the  titration  of  zinc  by  means  of  sodium  sulphide, 
thallium  paper  is  recommended  by  M.  Schrocder  as  an  indicator  in 
the  place  of  lead  or  cobalt  paper.  The  complete  precipitation  of  zinc 
by  sulphuretted  hydrogen  from  very  dilute  solutions  containing  but 
a  very  minute  proportion  of  free  sulphuric  acid  serves  as  the  basis 
of  a  process  for  the  estimation  of  this  metal  and  its  separation  from 
manganese,  iron,  nickel,  and  cobalt,  suggested  by  Mr.  L.  .Schneider. 
Messrs.  Krutwig  and  Cocheteux  coniirni  Zimnicrmanu's  observation 
respecting  the  value  of  manganese  sulphate  for  counteracting  the 
injurious  influence  of  hydrochloric  acid  in  the  titration  of  iron  by 
means  of  permanganate.  The  estimation  of  the  same  metal  by 
])otas.sium  bichromate  is  found  by  Dr.  E.  B.  Schmidt  to  suffer  in 
accuracy  through  the  application  of  zinc  as  a  reducing  agent.  The 
well  known  delicacy  of  the  reaction  between  ha3matoxylin  and  such 
metals  as   lead,  copper,  and  iron  is  shown   by  J\Ir.  A.  "W.  Wcddell 
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to  afford  a  ready  means  for  the  detection  of  metallic  impurities  in 
potable  water.  M.  Guyard,  availing  himself  of  hsematoxylln  as  an 
indicator  in  alkalimetry,  proposes  to  employ  boric  acid  in  the  place 
of  sulphuric  acid  as  a  standard  readily  procured  in  a  state  of  purity, 
and  by  which  it  is  easy  to  prepare  a  strictly  normal  sulphui'ic  acid. 
"With  this  indicator  the  difference  between  strong  and  weak  acids 
disappears,  boric  acid  producing  as  decided  a  change  of  colour 
as  sulphuric.  The  relative  value  of  litmus,  rosolic  acid,  methyl 
oi'ange,  phenacetoliu,  and  phenolphthalein  in  the  titration  of  the 
alkalies  and  alkaline  earths,  and  their  acid  and  basic  salts,  has  been 
studied  by  Mr,  R.  T.  Thomson,  who  gives  a  tabulated  summary  of 
his  results. 

The  analysis  of  mixtures  of  chlorides,  bromides,  and  iodides  forms 
the  subject  of  a  number  of  researches  which  cannot  fail  to  be  inter- 
esting to  the  readers  of  this  volume ;  but  space  does  not  permit  us 
to  deal  with  so  large  a  subject  in  this  place.  M.  Longi  points  out 
that  the  usual  mode  of  separating  hydrocyanic  acid  in  forensic  in- 
vestigations, by  distillation  with  tartaric  acid,  does  not  afford  a 
satisfactory  distinction  between  poisonous  cyanides  and  harmless 
ferrocyanides  and  similar  compounds,  and  pleads  in  favour  of  Jac- 
quemin's  or  Barfoed's  process  for  liberating  the  hydrocyanic  acid. 
A  new  and  very  delicate  test  for  sulphuretted  hydrogen,  suggested 
by  Dr.  E.  Fischer,  is  based  on  the  formation  of  methylene  blue. 
New  methods  for  the  estimation  of  nitric  and  nitrous  acids  will  also 
be  found  in  this  volume.  A  ci'itical  examination  of  the  various 
modes  of  employing  permanganate  for  the  estimation  of  nitro- 
genous matter  in  potable  water  induces  Mr.  A.  R.  Leeds  to  declare 
in  favour  of  the  operation  being  conducted  at  a  boiling  heat  and 
in  the  presence  of  sulphuric  acid,  according  to  the  Kilbel-Tiemann 
method. 

Mr.  S.  Young  shows  that  potassium  cyanide  may  be  used  as  a 
delicate  and  distinctive  test  for  gallic  acid,  which  has  the  advantage 
of  not  being  affected  by  the  presence  of  tannin.  The  reaction 
between  potassium  cyanide  and  picric  acid  serves  as  the  basis  of  a 
colorimetric  process  suggested  by  Mr.  G.  Christel  for  the  estima- 
tion of  the  latter.  The  determination  of  phenol  in  creasote  oils  by 
Koppeschaar's  method  is  shown  by  Dr.  Kleinert  to  be  liable  to  give 
very  fallacious  results.  Prof.  J.  P.  Eykmann  describes  a  new  colour 
reaction  for  thymol,  by  means  of  which  this  substance  may  be  recog- 
nised and  distinguished  from  phenol,  as  well  as  from  menthol, 
camphol,  and  borneol. 

The  well-known  ferroeyanide  test  for  quinine   has  been  experi- 
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jtiented  with  by  Dr.  A.  Vogel  with  the  result  of  demonstrating 
that  bromine  water  is  better  suited  for  this  reaction  than  chlorine 
water,  and  that  the  ammonium  carbonate  usually  added  after  the 
ferrocyanide,  may  be  advantageously  replaced  by  sodium  phosphate 
or  borax.  Dr.  Geissler  reports  unfavourably  on  the  official  test  of 
the  German  Pharmacopoeia  for  estimating  the  percentage  of  mor- 
jjhine  in  opium,  pointing  out  that  the  separation  of  the  alkaloid  is 
incomplete,  and  that  the  results  are  not  uniform.  A  research  on 
morphine  by  Mr.  E.  Scheibe  deals  with  the  separation  of  this  alka- 
loid in  forensic  investigations.  A  study  of  the  behaviour  of  atropine 
towards  mercuric  chloride,  by  Mr.  A.  W.  Gerrard,  has  led  to  the 
discovery  of  a  new  reaction  and  test  for  this  base.  Vanadium  sul- 
phate  and  ammonium  vanadate  have  been  used  by  Mr.  K.  F.  Man- 
delin  with  success  as  reagents  for  alkaloids,  and  especially  for  the 
detection  of  strychnine. 

Mr.  C.  O'Sulhvan  has  devised  a  practical  and  exact  method  for 
the  estimation  of  starch  in  cereals,  consisting  in  the  successive 
washing  of  the  ground  grain  with  ether,  rectified  spirit,  and  warm 
water,  the  gelatinization  of  the  washed  residue  with  boiling-  water, 
the  subsequent  conversion  of  the  starch  by  means  of  diastase  into 
dextrin  and  maltose,  and  the  estimation  of  these  two  products. 
Mr.  L.  Reed  publishes  a  colorimetric  process  for  the  determination 
of  gluten  in  flour,  which  is  based  on  the  production  of  a  yellow 
nitro-compound  by  the  action  of  nitric  acid  on  albuminoids.  Pro- 
cesses for  the  analysis  of  wine,  milk,  fats,  oils,  and  a  number  of  tech- 
nical products  will  also  be  found  among  the  analytical  methods 
described  in  this  volume. 

The  contributions  to  physiological  chemistry  occupying  a  place  in 
this  work  will  be  found  to  comprise  abstracts  of  articles  on  urea, 
uric  acid,  tyrosine,  paraxanthine,  creatinine,  albuminoids,  peptone 
and  peptic  digestion. 

Of  the  remedies  introduced  or  proposed  during  the  year,  the  ma- 
jority have  already  met  with  previous  notices.  The  Indian  drug 
known  by  the  name  of  Gulancha,  consisting  of  the  roots  and  stems 
of  TiaosiJora  conli/uUa,  is  now  re-introduced  to  the  notice  of  the 
profession  as  a  tonic,  antiperiodic,  and  diuretic.  Geum  album  is 
recommended  by  Dr.  AV.  A.  Spurgeon  as  a  valuable  anti-emetic, 
relieving  gastric  irritation  and  headache.  Tradescantia  erecta,  a 
Mexican  j)lant  now  cultivated  at  Vei-sailles,  is  reported  to  possess 
very  valuable  styptic  properties.  PalUlo,  another  Mexican  remedy, 
is  referred  to  C  rot  on  nKirifflins.  Its  leaves  ai'e  used  in  the  form  of 
a  tincture  as  a  stomachic  and  for  the  relief  of  neuralgia,  while  the 
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fatty  oil  expressed  from  its  seeds  is  stated  to  possess  strong  purgn- 
tive  properties.  Di*.  Campardon  reports  very  favourably  ou  the 
action  of  the  leaves  of  Lythrum  Salicaria,  in  acute  and  chronic  in- 
flammation of  the  gastro-intestinal  mucous  membrane,  and  attributes 
its  cfFects  to  the  tannin  and  mucilage  contained  in  it.  The  reputed 
value  of  Convallaria  majalis  as  a  substitute  for  digitalis  in  cardiac 
affections  receives  further  confirmation  from  a  number  of  trials  by 
Dr.  "W.  S.  Grottheil,  who  also  states  in  its  favour  that  it  does  not 
produce  cumulative  effects.  The  fruit  of  Sizijgium  Jambolanum,  an 
East  Indian  plant  belonging  to  the  order  2Ii/rtacees,  is  coming  into 
favour  as  a  remedy  for  diabetes.  Hazigne,  a  Malagasy  plant  enjoy- 
ing considerable  reputation  among  the  natives  as  a  remedy  for  skin 
diseases,  is  referred  by  M.  Baillon  to  Symphonia  fasciadata,  belong- 
ing to  the  order  Guttifera.  The  parts  used  are  the  oil  obtained 
fi'om  the  fruit  and  a  resin  exuding  from  the  stem.  An  exami- 
nation made  by  Prof.  Thiselton  Dyer,  of  authentic  fruit-bearing 
specimens  of  the  waras-yielding  plant,  affords  definite  proof  of 
it  being  really  that  described  by  J.  B.  Baker,  in  the  "  Flora  of 
Tropical  Africa,"  as  Flemingia  rJiodocarpa,  which,  according  to 
Prof.  Oliver  is  identical  with  Flemingia  Grahaviiana,  growing 
in  Southern  India.  The  bark  known  as  "China  bicolorata"  or 
"  Tecamez  bark "  is  attributed  by  Mr.  Hodgkin  to  a  species  of 
Bemijia,  which  he  names  li.  hicolorata. 

The  great  variation  in  quality  and  activity  of  commercial  speci- 
mens of  aconite  root  has  induced  Dr.  E.  R.  Squibb  to  suggest  a 
simple  test  which  may  be  readily  applied  to  any  suspected  piece. 
A  very  thin  slice,  weighing  about  a  centigram,  cut  across  from  the 
middle  of  the  root,  is  approximately  divided  into  ten  equal  parts, 
representing  about  a  milligram  each.  One  of  such,  pieces,  taken 
between  the  front  teeth  and  chewed  in  contact  with  the  tip  of  the 
tongue,  with  saliva  enough  to  wet  it,  for  about  one  minute,  should 
give  the  aconite  impression,  not  strongly,  and  not  amounting  to 
tingling,  but  yet  a  distinct  impression,  which,  when  experienced  a 
few  times,  will  always  be  recognised.  A  report  on  English  rhubarbs, 
presented  by  Mr.  W.  Elborne  to  the  British  Pharmaceutical  Con- 
ference, shows  among  many  other  points  o£  interest,  that  this  drug  as 
now  met  with  in  commerce  consists  no  longer  exclusively  of  the  roots 
of  liheum  rliaponticum,  but  contains  a  fair  proportion  of  those  of 
H.  officinale.  Mr.  A.  W.  Gerrard  has  concluded  his  researches  on  the 
alkaloidal  value  of -wild  and  cultivated  belladonna,  and  reports  that 
though^the  wild  plant  is  in  general  slightly  richer  in  alkaloid  than 
the  cultivated,  the  latter  appears  to  him  preferable  for  pharmaceuti- 
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cal  preparations,  on  account  of  its  greater  uniformity.  He  finds  the 
largest  proportion  of  alkaloid  in  the  leaf,  and  the  next  largest  in  the 
root,  while  fruit  and  stem  follow  in  order  after  these.  His  sugges- 
tion that  the  leaf  should  therefore  supersede  the  root  in  medicine  is 
not  regarded  with  the  same  favour  by  Professor  Redwood,  who  con- 
siders the  leaves  more  liable  to  detei'ioration  than  the  root.  For 
the  assay  of  belladonna  root,  Messrs.  W.  R.  Danstan  and  F.  Ransom 
recommend  a  new  process,  in  which  a  mixture  of  equal  volumes 
of  chloroform  and  absolute  alcohol  is  used  as  the  menstruum  for 
exhaustion. 

In  an  interesting  paper  on  the  pharmacy  of  linseed,  Mr.  T. 
Greenish  expresses  his  strong  objection  to  the  use  of  linseed  cake 
as  a  source  of  the  official  meal,  and  pleads  in  favour  of  linseed 
rich  in  farina  and  free  from  weed  seeds,  crushed  lightly  between 
iron  rollers  without  expressing  any  oil,  and  with  about  20  per  cent, 
of  the  husk  removed,  to  make  it  approximate  more  closely  to  a 
meal.  His  reasons  for  this  recommendation  will  be  found  fully 
explained  in  his  paper. 

Chemical  research  has  again  been  extended  to  a  considerable 
number  of  vegetable  drugs.  Dr.  0.  Schmiedebarg  has  isolated  two 
active  principles  from  the  root  of  Ajjocynum  CiDuiahiniim,  which  he 
proposes  to  name  apocynin  and  apocynein.  Andromedotoxin,  the 
poisonous  principle  isolated  some  time  ago  by  Prof.  Plugge  from 
Andromeda  Japonica,  is  now  shown  by  him  to  occur  also  in  Andro- 
meda polifolia,  which  grows  wild  in  some  parts  of  Germany.  Arte- 
misia Ahrotamua  has  yielded  to  M.  Craveri  a  crystallizable  alkaloid, 
named  by  him  ahrotinc,  possessing  antipyretic  and  antiseptic  pro- 
perties. Boldoa  fragrans  is  found  by  M.  Chapoteaut  to  contain  a 
glucoside  of  the  formula  C39  H50  0^,  besides  the  feebly  alkaline  prin- 
ciple termed  holdine.  Alkaloidal  principles  have  also  been  isolated 
from  the  stem  and  root  of  Franciscea  ^iniflora,  an  American  drug 
known  as  manaca,  or  vegetable  mercury,  and  from  Jambu  Assu,  a 
Brazilian  drug  of  unascertained  botanical  origin.  M.  Naudin  has 
obtained  two  crystallizable  bodies  from  chamomile  flowers,  one  of 
which  has  been  examined  by  him  and  named  anlhemcn.  Prof.  Att- 
field  shows  that  sugar  is  a  noi'mal  constituent  of  tobacco,  occurring 
in  it  in  proportions  varying  from  mere  traces  up  to  ten  per  cent. 
A  portion  of  this  appears  to  be  a  kind  of  saccharine  matter  peculiar 
to  tobacco,  and  this  ho  distinguishes  by  the  name  "  tobacco-sugar." 
In  a  paper  on  Aljiinn  ojiciitarinn,  communicated  to  the  British 
Pharmaceutical  Conference,  Dr.  Thresh  announces  the  isolation 
from  the  rhizome  of  this  plant  of  an  active  pungent  principle,  which 
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he  lias  named  (jalanrjoJ ;  while  ia  another  communication  read  at  the 
same  meeting,  he  deals  with  certain  points  of  resemblance  between 
this  body  and  the  pungent  principles  ginger,  capsicum,  and  grains 
of  paradise.  Dr.  H.  Senior  has  continued  his  researches  on  croton 
oil,  and  now  reports  that  the  purgative  properties  of  this  oil 
reside  entirely  in  the  portion  insoluble  in  alcohol,  and  that  this  por- 
tion is  likely  to  become  a  valuable  medicinal  agent,  especially  as  it 
is  quite  free  from  vesicating  effects.  It  will  be  remembered  from 
his  previous  results  that  the  vesicating  principle  of  the  oil  is  con- 
fined to  the  portion  soluble  in  alcohol. 

In  order  to  prevent  an  undue  extension  of  this  introductory  chap- 
ter, we  must  i-efrain  from  noticing  or  even  enumerating  a  great 
number  of  other  drugs  not  yet  alluded  to,  which  have  also  formed 
subjects  of  chemical,  microscopical,  or  phai'maceutical  research,  and 
have  found  a  place  in  this  volume. 

The  past  year's  literature  of  drug  adulteration  and  the  method  of 
its  detection  will  be  found  to  comprise  reports  on  saffron,  conium, 
chiretta,  Peruvian  balsam,  copaiba,  almond  oil,  olive  oil,  beeswax, 
oil  of  chamomile,  and  essential  oils  in  general. 

Prof.  Redwood  publishes  the  details  of  an  improved  process  of 
preparing  liquid  extract  of  cinchona  bark,  having  for  its  object  the 
production  of  a  preparation  of  definite  and  uniform  alkaloidal 
strength,  coupled  with  a  practically  complete  exhaustion  of  the 
bai-k.  He  uses  the  bark  of  CtncJiona  succir'tihra,  and  employs  water 
acidified  with  hydrochloric  acid,  as  the  menstruum  for  extraction. 
The  process  includes  an  estimation  of  the  total  alkaloids,  and  is 
otherwise  so  conducted  that  the  final  product  will  form  a  clear  mix- 
ture when  diluted  with  water.  With  reference  to  this  process,  Mr. 
J.  Cownley  states  that  in  his  hands  it  has  failed  to  effect  a  perfectly 
complete  extraction  of  the  alkaloids  from  the  bark,  and  that  he 
finds  the  relative  proportions  of  the  individual  alkaloids  somewhat 
different  from  those  contained  in  the  bark  operated  upon.  Direc- 
tions for  the  preparation  of  extract  and  tincture  of  nux-vomica  of 
definite  alkaloidal  strength,  and  containing  the  whole  of  the  alka- 
loids of  the  seeds  employed  in  the  process,  are  given  by  Messrs. 
Dunstan  and  Short,  and  are  based  on  the  results  of  their  researches 
on  the  chemistry  of  this  drug.  In  the  case  of  these  two  prepara- 
tions, and  that  of  Prof.  Eedwood's  extract  of  cinchona  just  alluded 
to,  pharmacists  will  thus  find  themselves  brought  face  to  face 
with  a  new  departure  aiming  at  the  standardizing  of  such  prepara- 
tions as  tinctures  and  extracts  containing  powerful  alkaloids  ;  and 
we  cannot  but  agree  with  the  words  of  caution,  uttered  by  Messrs. 
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G.  F.  Scliaclifc  and  D.  B.  Dott,  against  travelling  too  fast  iu  this 
direction  without  a  more  perfect  knowledge  of  the  resulting  advan- 
tages or  disadvantages. 

The  very  unsatisfactory  nature  of  such  preparations  as  "  Pilula 
Hydraro-yri,"  "Hydrargyrum  cum  Greta,"  and  "  Unguentum 
Hydrargyri,"  is  forcibly  brought  to  light  by  Messrs.  Maben  and 
Dechan  in  their  communication  on  this  subject  to  the  British 
Pharmaceutical  Conference  ;  but  it  is  difficult  to  see  how  anything 
like  permanency  in  these  preparations  can  be  attained. 

The  observations  made  by  Mr.  J.  Williams  on  the  products  ob- 
tained during  the  prepaTation  of  specimens  of  colourless  a7id  anhy- 
drous essential  oils,  afford  valuable  indications  of  the  direction  in 
which  improvements  in  the  distillation  of  such  oils  may  be  effected 
in  order  to  obtain  products  of  the  finest  quality. 

We  conclude  this  chapter  by  inviting  the  reader's  attention  to 
the  interesting  reports  on  spiritus  fetheris  nitrosi,  by  Messrs.  W.  H. 
Symons,  P.  McEwan,  and  D.  B.  Dott ;  on  the  purification  of  lard 
by  Prof.  Redwood  and  Mr.  W.  Willmott  ;  and  on  the  use  of  petro- 
latum in  the  officinal  ointments  by  Prof.  Kemington, 
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CHEMISTRY. 


Purification  of  Hydrochloric  Acid.  E.  Bensemann.  (ArcJilc; 
der  Pharm.  [o],  xxi.  291.)  Hydrochloric  acid  may  be  entirely  freed 
from  arsenic  by  diluting  it  with  water,  adding  potassium  chlorate 
in  small  quantity,  and  wai'ming  the  liquid.  The  acid  which  thus 
distils  over  contains  free  chlorine,  but  not  a  trace  of  arsenic. 

Occurrence  of  Selenium  in  Hydrochloric  Acid,  and  its  Influence 
on Reinsch's  Test.  Dr.  Drinkwater.  (x4jia/;/.s^,  December,  1883.) 
Selenium  pi^esent  in  sulphuric  acid  passes  over  into  the  hydro- 
chloric acid  made  with  the  latter.  On  boiling  a  piece  of  pure  copper 
foil  with  this  impure  hydrochloric  acid,  a  deposit  was  obtained 
which  resembled  in  all  outward  appearance  the  arsenical  deposit 
obtained  in  a  similar  manner  in  Eeinsch's  test.  This,  when  heated 
in  a  dry  test  tube,  yielded  a  sublimate  of  a  distinct  crystalline 
structure,  which  differed  however  from  an  arsenical  deposit  both  in 
the  form  of  the  crystals  and  in  its  colour.  The  sublimate  dissolved 
in  concentrated  sulphuric  acid  with  the  characteristic  greenish 
brown  colour,  and  was  precipitated  in  red  flakes  on  the  addition  of 
water. 

Remembering  that  selenium  is  not  such  an  uncommon  impurity 
in  sulphui'ic  acid,  and  seeing  the  ease  with  which  it  is  transferred 
to  the  hydrochloric  acid,  it  becomes  an  important  factor  in  using 
Reinsch's  process  for  medico-legal  purposes. 

Preparation  of  Hydrohromic  Acid.  VV^  Griming.  (Arcldv 
der  Pharm.,  August,  1883.)  The  author  decomposes  bromide  of 
sodium  or  potassium  with  phosphoric  acid  of  1"304  sp.  gr.  at  a 
boiling  heat.     The  bydrobromic  acid  distils  over. 
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Formation  of  Nitrous  Acid  in  the  Evaporation  of  Water.  A. 
Scheurer-Kestner.  (Bull,  de  la  Soc.  Cliim.  [2],  sxxix.  289.) 
Warington  recently  called  attention  to  the  formation  of  nitrous 
acid  in  the  evaporation  of  water.  Tlie  author  shows  that  this 
observation  -was  made  a  long  time  ago  hy  Schoenbein,  who  described 
an  experiment  in  which  a  piece  of  filter  paper  is  cut  into  two  parts, 
one  of  which  is  moistened  with  pure  water  and  afterwards  allowed 
to  dry.  This  part  of  the  paper  will  now  give  a  distinct  reaction  for 
nitrous  acid,  while  the  other  half  will  not. 

Preparation  of  Phosphoric  Acid  by  the  Oxidation  of  Phosphorus 
with  Air  in  Presence  of  Moisture.  W.  T.  \yenzell.  (Joitrn. 
Cliem.  Soc,  from  Tltaria.  Jouni.,  3rd  series,  xiv.  24-26.)  Some 
years  back  ]\Iohr  suggested  that  phosphoric  acid  could  be  prepared 
by  the  oxidation  of  phosphorus  with  moist  air,  and  effected  it 
by  placing  sticks  of  phosphorus  in  glass  tubes  contracted  at  one 
end,  several  of  these  tiibes  being  placed  in  a  funnel,  tlie  end  of 
which  dipped  into  a  flask  of  water.  Doebereiner,  with  the  same 
object  in  view,  filled  a  flat  porcelain  dish  to  the  depth  of  an  inch 
with  powdered  glass,  which  was  nearly  covered  with  water,  sticks 
of  phosphorus  being  laid  on  the  wet  glass,  so  as  not  to  touch  one 
another,  and  the  whole  covered  with  a  bell  jar.  These  processes 
are  not  only  impracticable  but  dangerous,  on  account  of  thei-e  being 
no  arrangement  for  regulating  the  air  supply.  The  author  now 
suggests  the  use  of  infusion  jars  for  this  purpose ;  the  sticks  of 
phosphorus  are  laid  on  the  diajjhragm,  and  sufficient  water  is 
poured  on  to  leave  half  the  diameter  of  the  sticks  exposed.  The 
lip  of  the  jar  is  closed  with  an  india-rubber  stopper,  whilst  the  top 
of  the  jar,  which  is  ground  even  and  smooth,  is  covered  with  a 
porous  disc  of  plaster  of  Pai'is,  which  regulates  the  air  supply. 
The  phosphorus  soon  begins  to  oxidize,  and  after  a  week  disappears 
to  the  surface  of  the  water  ;  the  acid  liquid  is  poured  off",  so  as  to 
expose  more  phosphorus,  and  the  operation  is  continued  until  all 
the  phosphorus  is  oxidized.  For  large  quantities,  the  author  pro- 
poses the  use  of  shallow  glazed  pottery  trays,  which  can  be  covered 
with  a  plaster  of  Paris  tile,  the  phosphorus  being  arranged  on  cross 
bars,  and  the  liquid  run  out  by  means  of  a  tube  let  in  at  the  side. 
Lead  docs  not  answei*,  on  account  of  lead  phosphate  being  formed. 

The  products  of  the  oxidation  are  phosphoric  acid  in  largest  pro- 
portion, next  phosphorous  acid,  ozone,  and  hydrogen  peroxide  in 
molecular  proportions  ;  and  besides  these,  ammonium  nitrate  and 
arsenic  acid  are  present  in  the  final  product.  The  ozone,  hydrogen 
peroxide,  and  ammonium  nitrate  are  the  products  of  the  oxidation 
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due,  as  the  autlior  suggests,  to  atomic  oxygen,  which  is  set  free  by 
the  breaking  up  of  the  ordinary  oxygen  molecule  to  supply  the 
phosphorus  atoms  with  the  uneven  number  of  oxygen  atoms  re- 
quired to  form  phosphoric  and  phosphorous  anhydrides.  The 
porous  cover  to  the  apparatus  not  only  permits  the  gradual  admis- 
sion of  air,  but  also  dialyses  the  ozone  from  the  hydrogen  peroxide  : 
the  former  diffuses  through  and  can  be  recognised  by  the  odour  and 
by  test  paper,  whilst  the  latter  remains  within  the  apparatus,  form- 
ing the  white  vapour  which  is  present  during  the  oxidation.  It 
runs  into  the  liquid,  and  of  course  takes  part  in  the  oxidation ;  its 
pi'esence  is  rendered  evident  by  agitating  some  of  the  liquid  with 
chromic  acid  and  ether,  etc. 

The  arsenic  acid  is  got  rid  of  by  heating  for  a  short  time  at  160°, 
when  it  is  completely  precipitated  as  metallic  arsenic  ;  at  170°  and 
above,  the  phosphorous  acid  is  decomposed  into  phosphoric  acid 
and  spontaneously  inflammable  hydrogen  phosphide.  The  next 
operation  is  the  conversion  of  the  phosphorous  acid  into  phosphoric : 
the  acid  solution  is  heated  to  about  130°,  a  small  quantity  is  re- 
served, the  remainder  is  treated  with  nitric  acid  until  no  more 
nitrous  fumes  are  formed,  and  the  excess  of  nitric  acid  is  got  rid  of 
by  adding  the  reserved  portion  of  the  acid  solution.  Dui-ing  this 
operation,  nitric  oxide  is  produced  and  acts  as  a  carrier  of  oxygen,  as 
it  does  in  the  sulphuric  acid  chambers,  and  thus  economises  the  nitric 
acid  ;  it  is  therefore  advisable  to  add  the  nitric  acid  gradually,  so  as 
to  avoid  the  escape  of  the  nitrous  fumes.     The  process  is  tedious. 

Reduction  of  Nitrates  by  Ferments.  A.  Springer.  (Amer. 
Chcm.  Journ.,  March,  1883.)  The  author  has  noticed  that  when 
fermentation  goes  on  in  the  presence  of  nitrates,  a  reduction  of 
the  latter  takes  place  with  evolution  of  nitric  oxide.  Infusions  of 
parts  of  the  tobacco  plant  were  induced  to  ferment  in  four  different 
ways,  and  not  only  the  nitrates  originally  present  were  reduced,  but 
also  considerable  quantities  that  were  afterwards  added.  All  the 
ferments  contained  one  special  organism,  to  the  action  of  which  the 
author  thinks  the  reduction  of  the  niti-ates  is  due.  It  closely  re- 
sembles the  butyric  ferment,  being  composed  of  small  cylindrical  rods 
with  rounded  extremities.  Phenol  appears  to  have  no  appreciable 
effect  upon  it.  The  conditions  most  favourable  for  its  development 
are  a  temperature  of  35-40°  C.  and  the  presence  of  much  water. 

Hyponitrites.  E.  Divers  and  T.  Haga.  (From  a  paper  read 
before  the  Chemical  Society,  January  17th,  1884.)  In  this  paper 
the  authors  resume  an  investigation  commenced  by  Divers  in 
1871.       They    criticise  especially    the    results  and  conclusions  of 
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Bertbelofc  and  Ogier,  who  gave  to  silver  byponitrite  the  formula 
Ag^  Nj^  O5.  These  chemists  do  not  seem  to  have  thought  that 
an  acid  of  such  a  strange  constitution  as  H^  Xj.  O5  might  be 
a  mixture  of  byponitrite,  having  Diver's  constitution  (HNO) 
mixed  with  nitrite  and  nitrate.  The  authors  of  the  present  paper 
have  made  many  experiments  purifying  the  byponitrite  in  various 
ways.  The  final  experiment  consisted  in  dissolving  the  byponitrite 
in  nitric  acid,  precipitating  with  sodium  carbonate,  washing  with 
water,  acetic  acid,  and  again  with  water ;  all  the  operations  being 
perfoi'med  in  an  atmosphere  of  carbonic  acid.  This  resolution  and 
reprecipitation  was  performed  several  times.  The  product  was 
finally  dried  in  an  atmosphere  of  carbonic  acid  over  sulphuric  acid. 
The  salt  gave  77'G9  per  cent,  of  silver  ;  AgN  O  contains  78'3  per 
cent.  The  constitution  of  the  salt  is  therefore  AgNO.  The 
authors  have  hitherto  failed  to  prepare  byponitrites  either  by 
Menke's  method,  beating  potassium  nitrate  with  iron  filings,  or 
by  Zorn's  process  of  using  ferrous  hydrate  as  the  reducing  agent. 

The  Specific  Gravity  of  Concentrated  Sulphuric  Acid.  G-. 
Lunge  and  P.  Xaef.  (Lie  Chcm.  Industrie,  1883,  37;  New 
Remedies,  August,  1883.)  The  autboi's  have  made  a  renewed  in- 
vestigation of  this  subject,  under  observance  of  all  precautions 
and  corrections  insuring  a  reliable  result. 

The  authors  find  that  Kolb's  figures  coincide,  below  90  per  cent., 
with  the  values  found  by  themselves  so  closely  that  they  may  be 
regarded  as  practically  correct.  Two  observations  were,  however, 
made  which  are  of  importance.  Kolb  states  that  he  succeeded, 
by  careful  repeated  distillation,  in  obtaining  an  acid  containing 
99" 72  per  cent,  of  sulphuric  anhydride.  No  other  chemist  had, 
before  him,  succeeded  in  this,  and  even  the  authors  could  not  ob- 
tain, by  the  most  careful  evaporation  in  vacuo,  a  stronger  acid 
(as  residue')  than  98'57  per  cent.  Further,  it  was  shown  that  the 
specific  gravity  of  the  latter  acid  (98"57  per  cent),  as  obtained  by 
evaporation,  agreed  almost  absolutely  (within  0'0003)  with  an  acid 
prepared  by  mixing  the  calculated  quantity  of  anhydrous  sulphuric 
acid  with  a  somewhat  weaker  acid ;  and  that  an  acid  of  the  latter 
kind  (that  is,  one  containing  an  excess  of  S  O3),  as  well  as  an  acid 
approaching  100  per  cent.,  has  a  loicer  specific  gravity  than  a  some- 
what weaker  acid,  which  observation  confirms  similar  ones  already 
made  by  F.  and  "\V.  Kohlrausch. 

The  utility  of  Kolb's  table  being  somewhat  impaired  by  the 
absence  of  any  data  for  the  strongest  sulphuric  acid,  the  authors 
have  now  filled  up  the  gap  by  the  construction  of  the  following 
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table,  the  last  column  of  wliicli  gives  the  specific  gravity  and 
degrees  by  Baume's  scale  of  a  commercial  acid  made  at  Uetikon, 
on  the  Lake  of  Zilrich  : — 


Tahle  of  Percentage  and  Specific  Gravity  of  the  Strongest  SidpJiuric 
Acid  at  15°  G.  (59°  F.),  reduced  to  Water  at  4°  G.  and  a  Vacuum. 


Pure  Acid. 

Commercial  Acid  (Uetikon). 

Percentage 

H„SO,. 

Spec.  Grav. 

Spec.  Grav. 

Baumt'. 

90 

1-8185 

1-8202 

65- P 

*90-20 

1-8195 

... 

*yo-29 

1-8219 

91 

1-8241 

1-8254 

m-i 

*91-48 

1-8271 

... 

... 

92 

1-8294 

1-8306 

65-6 

*92-83 

1-8334 

93 

1-8339 

1-8346 

65-8 

94 

1-8372 

1-8374 

65-9 

*  94-09 

1-8375 

... 

'94-84 

1-8387 

... 

... 

95 

1-8390 

1-8397 

66 

*95-26 

1-8404 

66 

•95-97 

1-8406 

.*• 

96 

1-8406 

..• 

97 

1-8410 

•  •• 

'•97-70 

1-8413 

97-75 

1-8464 

6"6'2 

98 

1-8412 

... 

•  .. 

*  98-39 

1-8406 

■  ■• 

*98-66 

1-8409 

99 

1-8403 

.-• 

*99-47 

1-8395 

... 

*100 

1-8384 

... 

... 

Below  90  per  cent.,  Kolb's  table  may  be  used  unhesitatingly  for 
commercial  acids. 

Action  of  Carbonic  Oxide  on  Steam.  L.  Maquenne.  (Bull,  de 
la  Soc.  Cliiin.  [2],  xxxix.  308-9.)  This  action  is  regarded  by  the 
author  as  resulting  in  the  formation  of  carbonic  anhydride  and 
hydrogen,  partly  on  the  strength  of  thermo- chemical  data,  and 
partly  on  that  of  the  observed  formation  of  C  Oo  in  the  decomposi- 
tion of  formic  acid  by  electricity.  The  proportion  of  carbonic 
anhydride  increases  "with  the  time  of  action. 

Conversion  of  Carbonic  Oxide  into  Carbonic  Anhydride  by  Nascent 
Oxygen.     A.R.Leeds.     {Chemical  News,  slYni.  2^.)     The  author 

*  These  figures  were  directly  determined ;  the  others  by  graphic  interpola- 
tion. 
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refers  to  works  which  hare  been  published  in  support  of  and  against 
the  theory  that  carbonic  oxide  is  converted  into  carbonic  anhydride 
during  the  oxidation'of  phosphorus  in  moist  air  ;  he  then  proceeds 
to  describe  thejlatest^repetition  of  his  original  investigation  in  sup- 
port of  the  theory.  Sticks  of  phosphorus  were  put  into  a  large, 
flat-bottomed  bottle,  fitted  with  a  well  ground  stopper,  filled  with 
■water  free  from  air  and  carbonic  anhydride,  and  inverted  in  a 
pneumatic  trough.  Well  washed  carbonic  oxide  and  air,  in  equal 
volumes,  were  now  introduced,  sufficient  water  being  left  in  the 
bottle  to  partially  cover  the  phosphorus.  The  stopper  was 
put  in  while  the  neck  of  the  bottle  was  still  under  water ;  the 
bottle  was  then  reversed,  and  kept  at  a  temperatui*e  of  24°.  After 
sis  days  the  gaseous  mixture  was  withdrawn  from  the  bottle  ;  and 
the  glass  stopper  being  replaced  by  a  cork  saturated  with  paraffin, 
and  fitted  with  the  necessary  tubes,  the  bottle  was  immediately 
inverted  in  a  mercury  ti-ough,  and  a  little  mercury  allowed  to  enter 
iu  order  to  cover  the  cork.  The  tubes  were  respectively  connected 
with  an  aspirator  and  an  air  supply  free  from  carbonic  anhydride ;. 
and  the  issuing  gas  was  jmssed  through  baryta- water  and  potassium 
iodide  solution.  The  baryta-water  soon  became  turbid,  and  was 
subsequently  tested  in  a  cai'bonic  anhydride  apparatus,  when  the 
potash  bulbs  in  connection  therewith  had  increased  0"0155  gram 
after  the  decomposition.  The  tube  passing  into  the  barium  hydrate 
became  incrusted  ;  the  incrustation  when  treated  with  acid  evolved 
carbonic  anhydride.  There  was  no  iodine  set  free  in  the  potassium, 
iodide  solution,  and  therefore  no  ozone  could  have  been  pi*esent. 
The  author  considers,  therefore,  that  the  above  statement  is  now 
established  by  a  rigid  quantitative  and  qualitative  analysis. 

Note  on  the  Preparation  of  Marsh  Gas.  J.  II.  Gladstone  and 
A.  Tribe.  {Thdrm.  Jouni.,  3rd  series,  xiv.  702.)  The  authors 
described  two  reactions,  in  which  marsh  gas  was  produced  free^ 
from  other  hydrocarbons  by  the  action  of  the  copper-zinc  couple 
on  methyl  iodide  in  the  presence  of  water  or  alcohol.  The  loss  of 
methyl  iodide  was,  however,  considerable,  varying  from  23  per  cent, 
to  over  50  per  cent.  In  the  present  note  the  authors  describe  a 
slight  modification  of  the  apparatus,  by  means  of  which  this  loss 
can  be  prevented.  About  (>00  grams  of  thinly  granulated  zinc  are 
immersed  in  a  2  percent,  solution  of  copper  sulphate  until  the  latter 
is  decolorized.  The  copper-zinc  couple  is  washed  with  water  and 
finally  with  alcohol ;  it  is  introduced  into  a  flask,  the  mouth  of  which 
is  closed  by  a  doubly  perforated  cork.  Through  the  cork  pass  the 
end  of  a  sto]-)porod  funnel  containing   the   methyl    iodide,  and   the 


CHEMISTRY. 


9r, 


end  of  an  npright  wide  glass  tube,  12"  long  and  1"  in  internal  dia- 
meter, filled  -with  the  copper-zinc  couple.  The  upper  end  of  this  tube 
is  also  closed  by  a  doubly  perforated  cork,  into  which  fit  a  delivery 
tube  and  the  end  of  a  stoppered  funnel  containing  alcohol.  This 
upright  tube  serves  the  double  purpose  of  a  copper-zinc  scrubber 
and  an  inverted  condenser.  A  mixture  of  20  c.c.  of  alcohol  and  20  c.c. 
of  methyl  iodide  being  allowed  to  run  into  the  flask,  a  steady  evolution 
of  marsh  gas  proceeds ;  the  first  litre  was  evolved  in  eight  minutes, 
7,053  c.c.  were  obtained,  the  theoretical  yield  being  7,100  c.c.  The 
reaction  can  be  much  expedited  by  gently  heating  the  flask. 

Purification  of  Sulphuretted  Hydrogen  for  Forensic  Investiga- 
tions. W.  Lenz.  (l^vom  Zeltschr.  fiir  analyt.  Chem.)  The  author 
uses  for  this  purpose  a  series  of  four  washing  bottles,  set  in  a 
square  upon  a  thick  plate  of  iron,  and  heated  during  the  experiment 
to  60-70°.  Each  of  the  bottles  contains  about  22  c.c.  of  liquid  :  that 
in  the  first  is  a  mixture  of  1  part  of  ofiicinal  hydrochloric  acid  and 
2  parts  of  water ;  the  second  contains  1  part  of  such  acid  to  4  parts 
of  water  ;  the  third  1  part  to  8  of  water  ;  and  the  fourth  pure  water. 
The  bottles  are  closed  with  corks,  not  caoutchouc  stoppers.  The 
connection  is  made  with  glass  tubes  or  tubes  of  non-vulcanised 
india-rubber.  Sulphuretted  hydrogen  washed  in  this  manner  can 
be  passed  for  hours  into  warm  dilute  hydrochloric  acid  without 
producing  a  deposit  of  arsenic  sulphide  ;  whilst  a  current  of  gas 
evolved  from  the  same  materials,  but  washed  only  in  water,  gives 
an  arsenical  precipitate  on  being  passed  into  dilute  acid  for  half 
an  hoiir. 

Preparation  of  Sodium  Bicarbonate.  H.  Gaskell  and  F. 
Hurter.  (Dingl.  iJoJijt.  Journ.,  ccli.  228.)  For  the  preparation, 
of  sodium  bicarbonate,  the  authors  subject  the  anhydrous  normal 
carbonate  to  the  simultaneous  action  of  steam  and  carbonic  anhy- 
dride. The  apparatus  employed  consists  of  a  rotary  cylinder, 
similar  in  construction  to  that  used  by  Carey. 

Potassium  Carbonate.  F.  A.  Fliickiger.  (Ber.  der  deutsch, 
cJiem.  Ges.,  xvi.  N'o.  8.)  The  author  refers  to  a  potassium  car- 
bonate which  he  described  in  1856  in  the  Scliv:eizerisclien  Zeitsclirift 
filr  Pliarmacie.  It  was  foi*med  as  an  efflorescence  in  an  open 
earthenware  box  which  had  contained  crude  potash.  It  formed 
white  crystalline  needles  permanent  in  the  air;  its  solution  in 
water  did  not  precipitate  magnesium  sulphate.  The  salt,  though 
formed  from  crude  potash,  contained  neither  chlorine  nor  sulphuric 
acid.  He  considers  that  it  contains  a  pyrocarbonic  acid  or  poly- 
carbonic  ncid,  Co  TTj  Oj^. 
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The  Reduction  of  Potassium  Ferricyanide  Ijy  Potassium  Cyanide. 
C.  L.  Bloxam.  (Chemical  JSfeivs,  xlyiii,  73.)  Crystallized  KCN 
(containiug  but  little  Ko  C  O.5)  was  dissolved  in  water,  the  solution 
heated  in  a  retort,  and  potassium  ferricyanide  added.  The  green 
colour  of  the  latter  changed  to  yellow,  and  the  distillate  contained 
much  hydrocyanic  acid  and  ammonium  carbonate,  the  latter 
increasing  in  quantity  towai'ds  the  end  of  the  distillation. 

A  small  quantity  of  the  cyanide  effected  the  reduction  of  a  large 
quantity  of  the  ferricyanide.  On  cooling,  the  solution  deposited 
abundant  crystals  of  potassium  ferrocyanide.  The  mother-liquor  was 
nearly  neutral  when  the  reaction  was  complete,  and  contained  only 
minute  quantities  of  cyanate  and  formate  of  potassium. 

The  principal  reaction  would  appear  to  be, — 

2  Kg  Fe  CgN"c  +  2  K  C  N  + 2  Ho  0 
=  2K4FeCcN6  +  HCN  +  NH3  +  C02. 

This  may  be  represented  as  taking  place  in  three  stages  : — 

(1)  2  Kg  Fe  Cyg  +  2  K  C  N  =  2  K^  Fe  Cy^  +  2  C  N. 

(2)  2CN-i-HoO  =  HCN  +  HCNO. 

(3)  HCNO  +  H20  =  NH3  +  C02. 

When  some  of  the  same  sample  of  K  C  N  was  distilled  with  water 
alone,  much  HON  was  found  in  the  distillate,  and  some  N  Hg,  but 
no  C  On.  The  liquid  in  the  retort,  even  after  repeated  distillation 
with  water,  contained  much  undecomposed  cyanide,  together  with 
potassium  hydrate,  potassium  carbonate,  and  a  little  formate. 

Specific  Gravities  of  Solutions  of  Ammonia  and  Ammonium  Car- 
bonate. J.  H.  Smith.  (DiiKjl.  iKilijI:.  Juurn.,  ccxlvii.  oU-i  ;  Juurn. 
Cliem.  Soc,  1S83,  849.)  From  a  suggestion  by  Lunge,  the  author 
was  led  to  determine  the  sp.  gr.  of  pure  ammonia  solutions  (stand- 
ardised with  normal  hydrochloi-ic  acid  and  methyl  orange)  at  14°, 
by  means  of  a  pyenometer ;  the  results  are  compared  with  water 
and  reduced  to  a  vacuum  : — 


Percentage  of  Ammonia  (N  H,),  according  to 

Sp.  gr.  iit  11 . 

1 

Smitb. 

^'-'--    ,    SL". 

Otto. 

Ure. 

Dalton. 

Davi'. 

(i-siisa 

Hl-0 

:-5i-8 

29-9 

27-8 

24-0 

27-6 

O'.dio 

•2;{-,s 

2t-G 

23-8 



2H-1 

19-5 

23-6 

o-;i'24(; 

20-8 

20-2 

19-7 

— 

l!)i 

16-4 

19-8 

0-',)400 

lol 

l->-4: 

lo-O 

— 

11-7 

12-9 

15-5 

0-iir,;;c, 

11-7 

11-7 

11;^ 

ii-r> 

11-3 

10-2 

11-8 

U-!)7t<0 

r,-i 

'>-l     \       -l-'J 

0-2 

50 
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Solutions  of  commercial  ammonium  carbonate,  which  contained 
31-3  per  cent.  N  H3,  56-G  per  cent.  C  0^,  and  12-1  per  cent.  Ho  O, 
coiTCsponding  approximately  with  the  formula,  H.  N  H^.  C  O3  + 
NH^.  COo.NH.,  gave,— 


Degrees.  T\v. 

Sp.  gr.  at  15°. 

Percent.  Ammonia 
Carbonate. 

Change  of  the  sp.  grs. 
for  +  1°. 

1 

1-005 

1-66 

0-0002 

2 

1-010 

3-18 

0-0002 

3 

1-015 

4-60 

0-0003 

4 

1-020 

6-04 

0-0003 

5 

1-025 

7-49 

0-0003 

6 

1-030 

8-93 

0-0004 

7 

1-035 

10-35 

0-0004 

8 

1-040 

11-86 

0-0004 

9 

1-045 

13-36 

0-0005 

10 

1-050 

14-38 

0-0005 

11 

1-055 

16-16 

0-0005 

12 

1-060 

17-70 

0-0005 

13 

1-065 

19-18 

0-0005 

14 

1-070 

20-70 

0-0005 

15 

1:075 

22-25 

0-0006 

16 

1-080 

23-78 

0-0006 

17 

1-085 

25-31 

0-0006 

18 

1-090 

26-82 

0-0007 

19 

1-095 

28-33 

0-0007 

20 

1-100 

29-93 

0-0007 

21 

1-105 

31-77 

0-0007 

22 

1-110 

33-45 

0-0007 

23 

1-115 

35-08 

0-0007 

24 

1-120 

36-88 

0-0007 

25 

1-125 

38-71 

0-0007 

26 

1-130 

40-34 

0-0007 

27 

1-135 

42-20 

0-0007 

28 

1-140 

44-29 

0-0007 

Preparation  of  Ammonium  Sulphocyanide.  J.  Schulze. 
{Journ.  filr  pi-act.  Ghem.,  xxvii.  578.)  The  author  recommends 
for  this  purpose  the  action  of  ammonia  upon  cai'bon  bisulphide  in 
alcoholic  solution,  as  already  proposed  by  Millon.  From  (300  grams 
of  alcohol  (95  per  cent.),  800  grams  of  ammonia  solution  (sp.  gr. 
0'912),  and  350  grams  of  carbon  bisulphide,  the  author  obtained 
280  grams  of  dry  ammonium  sulphocyanide. 

Preparation  of  Barium  Permanganate.  G.  Rousseau  and  B. 
Bruneau.  (Com^ytes  Bendus,  January,  28,  1884.)  The  authors 
decompose  a  cold  saturated  solution  of  potassium  permanganate 
with  hydrofluo-silicic  acid,  filter  through  asbestos,  and  saturate  the 
filtrate  with  milk  of  baryta.  They  think  that  most  of  the  per- 
manganates may  be  prepared  in  an  analogous  manner. 


28  YEAR-BOOK    OF   PHARMACY. 

Barium  Oxycliloride.  G.  Andre.  {Gomptes  Eendus,  Marcla  3, 
ISS-i  ;  Chemical  Neits,  xlix.  178.)  The  author  has  obtained  this  com- 
pound in  a  definite  state,  not  mixed  either  with  an  excess  of  base 
or  of  chloride.  He  takes  200  grams  of  barium  chloride,  dissolved 
in  500  grams  of  boiling  water,  withdraws  the  flask  from  the  flame,, 
and  incorporates  with  the  liquid  30  grams  of  caustic  baryta,  well 
pulverised ;  he  nest  heats  again  for  five  minutes  without  boiling, 
and  filters.  The  oxychloride,  BaCl,  BaOoHO,  crystallizes  in  a 
few  hours  in  nacreous  lamina\ 

The  Constitution  of  Bleaching  Powder,  G.  Lunge  and 
P.  Naef.  (Liehig's  Annalen,  ccxix.  12'J-161.)  As  Kraut  has 
recently  taken  up  the  subject  of  the  constitution  of  bleaching^ 
powder,  directing  a  polemical  paper  against  the  investigations  of 
Lunge  and  Schaeppi,  the  authors  have  repeated  their  former  ex- 
periments, and  those  of  Kraut,  with  a  view  of  establishing  the 
correctness  of  the  formula  Ca  CI.  CI  0,  first  proposed  by  Odling. 
In  their  former  paper  great  stress  was  laid  on  the  complete  and 
ready  expulsion  of  all  the  chlorine  in  bleaching  powder  by  carbonic- 
anhydride  in  the  presence  of  a  little  moisture,  as  militating  against 
the  presence  of  free  calcium  chloride.  Kraut  has  shown  that 
calcium  chloride,  when  treated  with  a  mixture  of  hyj30chlorous 
anhydride  and  carbonic  anhydride,  forms  calcium  carbonate,  thus : 
Ca  Clo  +  Clo  0  +  C  Oo  =  Ca  C  O3  +  2  CI.,  and  concludes  from  this  that 
calcium  chloride  is  present  as  such  in  bleaching  powder.  But  the 
authors  point  out  that  this  reaction  can  equally  be  explained  by  th& 
intermediate  formation  of  bleaching  powder  and  its  subsequent 
decomposition,  thus  :  Ca  CI.  H  0  +  H  CI  0  =  Ho  0  +  Ca  CI.  CI  0,  and 
Ca  CI.  CI  0  +  C  O2  =  Ca  C  O3  +  Clo.  To  prove^  the  correctness  of 
their  interpretation,  a  series  of  experiments  were  conducted  in 
which  pure  hypochlorous  anhydride  was  passed  over  pure  calcium 
hydroxychloride,  Ca  CI.  H  O  ;  the  resultant  material  always  contains 
a  considerable  proportion  of  bleaching  powder  (mixed  with  un- 
altered chloride  and  traces  of  chlorate),  which  can  be  subsequently 
decomposed  by  carbonic  anhydride.  Kraut's  experiments  are 
therefore  inconclusive. 

Separation  of  Calcium  and  Strontium.  ]\[.  D.  Sidersky. 
(Zcibrln:  fiir  (otahjt.  Chcm.;  ( 'hei)iic(d  Neics,  xlviii.  296.)  The  method 
of  separating  these  two  metals  is  based  on  the  following  reaction : — 
When  a  mixture  of  oxalate  and  sulphate  of  ammonium  is  added  to 
a  salt  of  strontium  containing  calcium,  the  precipitate  contains  all 
the  strontium  in  the  form  of  sulphate,  whilst  the  whole  of  the 
calcium  is  found  in  the  form  of  oxalate.     These  two  salts  are  then 
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easily  separated  by  dilute  hydrocLloi-ic  acid.  By  previously  adding 
a  little  hydrocliloric  acid  to  the  solution,  the  precipitation  of  calcium 
oxalate  is  prevented. 

The  method  of  working  is  as  follows :  Suppose  a  strontianite  is 
to  be  analysed.  The  powdered  mineral  is  dissolved  at  the  boiling 
point  by  the  smallest  possible  quantity  of  strong  hydrochloric  acid, 
and  the  solution  supersaturated  with  ammonia,  which  precipitates 
iron,  alumina,  and  silica.  After  filtration  the  liquid  is  concentrated 
by  evaporation,  acidulated  with  hydrochloric  acid,  and  precipitated 
by  a  solution  containing  200  grams  of  sulphate  and  30  grams  ot 
oxalate  of  ammonium  per  litre.  This  precipitates  sulphate  of 
strontium,  which  is  collected  on  a  filter  and  weighed  after  washing. 
The  filtrate,  supersaturated  with  ammonia,  yields  a  precipitate  of 
oxalate  of  calcium. 

The  analytical  results  which  the  author  quotes  in  support  of  this 
method  are  satisfactory. 

Solubility  of  Calcium  Hydrate  in  Water  at  Different  Tem- 
peratures. T.  Maben.  (From  a  paper  read  before  the  Nox-th 
British  Branch  of  the  Pharmaceutical  Society,  December  19,  1883. 
Pharm.  Joztrn.,  3rd  series,  xiv.  505.)  The  author's  results  are 
embodied  in  the  following  table  : — 


Temperature. 

Expressed  in  grains 

Expressed  as  1  part 

Expressed  as  parts 

Degrees  C. 

CaO  per  fluid  ounce. 

CaO  in  parts  of  water. 

CaO  in  100  parts  water. 

0 

•o7G 

759 

•131 

5 

•572 

764 

•130 

10 

•568 

770 

•129 

15 

•561 

779 

•128 

20 

•553 

791 

•126 

25 

•526 

831 

•120 

30 

•507 

862 

•116 

35 

•481 

909 

•109 

40 

•469 

932 

•107 

45 

•4i4 

985 

•101 

50 

•429 

1019 

•098 

55 

•396 

1104 

•09 

60 

•385 

1136 

•088 

65 

•362 

1208 

•082 

70 

•354 

1235 

•08 

75 

•333 

1313 

•076 

80 

•321 

1362 

•073 

85 

•315 

1388 

•072 

90 

•277 

1579 

•063 

95 

•265 

1650 

•06 

99 

•265 

1650 

•06 

The    author   has  fully    convinced  himself    that   the  presence   of 
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calcium  carbonate  considerably  interferes  witla  the  solubility  of  tbe 
hydrate,  even  -when  the  latter  is  present  in  more  than  sufficient 
quantity  to  saturate  the  water;  but  he  offers  no  explanation  of 
this  peculiar  fact. 

Bismuth  Pentoxide  (Bismiithic  Acid).  C.  Hoffmann. 
(Lichi'/'s  Aunalen,  ccxxiii.  Part  I.  From  Chemical  Neius.)  The 
hio-hest  oxide  of  bismuth  has  the  composition  Bi.,  0-.  Its  potas- 
sium compounds  are  formed  wben  bismuth  hydrate  is  suspended  in 
potash  lye  of  sp.  gr.  1"539,  chlorine  is  introduced  in  the  cold,  and 
after  the  addition  of  more  potash  lye  the  liquid  is  boiled  until  it 
has  an  alkaline  reaction.  This  process  is  repeated  three  times  with 
the  bismuth  compound,  using  fresh  quantities  of  the  lye.  The 
potassium  bismuthates  thus  obtained  are  of  the  general  type, 
2  Bi  0>  K  +  7i  Bi.i  0- ;  they  vary  from  a  red-brown  to  a  deep  violet- 
brown  in  colour,  and  they  are  richer  in  potassium  the  stronger  the 
lye  employed.  If  treated  with  boiling  water,  they  pass  into  salts 
poorer  in  potassium  and  of  a  lighter  colour.  All  these  compounds 
are  anhydrous.  If  bismuth  hydrate  is  suspended  in  lye  so  strong 
that  it  solidifies  on  cooling,  and  treated  with  chlorine  at  a  boil, 
yellow  and  red  compounds  are  obtained  in  which  the  bismuth  is 
partly  pentavaleut  and  partly  trivalent. 

Bismuth  Salicylate.  L.  Wolff.  (J.iJier.  Jb?«ni.  P/iarju.,  November, 
1883.)  In  a  I'ecent  number  of  the  American  Jo2irnal  of  Pharmacy 
mention  was  made  of  this  article  as  a  new  remedial  substance, 
along  with  an  interesting  account  of  its  use  and  some  of  its  pro- 
perties. The  Neiu  Bemedies,  as  well,  had  notes  upon  the  subject 
in  both  the  September  and  October  numbers,  giving  therein  also 
directions  for  its  preparation,  which,  however,  are  not  sufficient 
to  obtain  a  pure  salicylate,  but  only  a  mixture  of  the  siibnitrate 
and  salicylate. 

The  author  recommends  the  following  process  as  yielding  a  very 
satisfactory  preparation  : — A  concentrated  solution  of  sodium  salicy- 
late is  added  to  a  glycerin  solution  of  crystallized  bismuthous  nitrate, 
and  the  precipitate  washed  with  cold  water,  subsequently  with  hot 
water,  and  finally  with  alcohol,  in  order  to  free  it  from  salicylic 
acid.  As  the  glycerin  solution  named  bears  moderate  dilution  with 
water  without  precipitation,  the  contamination  of  the  product  with 
subnitrato  is  thus  avoided.  Prepared  in  this  manner,  salicylate 
of  bismuth  presents  a  slightly  pinkish  appearance  and  is  of  a 
<n'anular  consistence,  which  is  not  readily  converted  into  an  impal- 
pable powder  in  the  mortar.  Under  the  microscope  it  is  easily  dis- 
tinn^uishablc  from   the   subnitrate   by  being   of  a   distinct  granular 


CHEMISTRY.  31 

character,  the  granules  of  even  size  reminding  of  the  couidia  of 
fungoids,  while  the  former  consists  of  uneven  broken  crystals. 

In  water,  glycerin,  alcohol,  and  ether  it  seems  insoluble,  while  its 
solution  in  acids  is  probably  due  to  its  decomposition  and  formation 
of  bismuthous  salts.  Tests  for  its  purity  are :  the  absence  of  acid 
reaction  of  water  boiled  with  it  (salicylic  acid) ;  its  rapid  combustion 
on  platinum  foil,  with  liberation  of  phenic  odours  free  from  nitrous 
acid  vapours ;  and  lastly,  its  distinct  granular  appearance,  without 
crystalline  fragments,  under  the  microscope  (bismuthyl  nitrate). 

Hypophosphate  of  Silver.  J.  Philip.  (Ber.  der  dentsch.  chem. 
Ges.,  xvi.  749-752.)  The  author  obtains  this  substance  by  the 
following  process : — 

Six  grams  of  silver  nitrate  are  dissolved  in  100  c.c.  of  nitric  acid 
(sp.  gr.  1*2),  diluted  with  100  c.c.  water,  and  heated  on  the  water- 
bath.  8-9  grams  of  phosphorus  are  introduced;  when  at  a  little 
below  100°  a  violent  reaction  takes  place,  the  phosphorus  being 
oxidized  to  phosphorous,  phosphoric,  and  hypophosphoric  acids,  of 
which  (if  the  phosphorus  be  maintained  in  excess,  and  the  reaction 
stopped  as  soon  as  the  violent  evolution  of  gas  ceases)  the  hypo- 
phosphate  crystallizes  out,  the  phosphorous  and  phosphoric  acid 
remaining  in  solution.  When  silver  hypophosphate  is  heated,  it 
decomposes  into  metallic  silver  and  silver  metaphosphate. 

New  Silver  Compound.  T.  Poleck  and  K.  T  hummel.  (Ber. 
der  deutsch.  chem.  Ges.,  xvi.  24:35-2-i48/  Journ.  Ghevi.  Soc,  ISSi, 
156.)  Gutzeit  has  shown  (Pharni.  Zeit.,  1879,  263)  that  when 
gases  containing  arseniuretted  hydrogen  impiuge  on  a  piece  of 
tiiter-paper  moistened  in  its  centre  with  one  drop  of  a  concen- 
trated solution  of  silver  nitrate,  the  wet  spot  assumes  a  lemon- 
yellow  colour,  whilst  at  the  periphery  a  brownish  black  ring  forms, 
which  slowly  broadens  towards  the  centre  until  the  whole  spot 
becomes  black.  If  the  spot,  whilst  still  yellou-,  is  moistened  with 
water,  it  blackens  over  the  whole  surface,  and  at  the  same  time 
shows  a  strongly  acid  reaction.  Hydrogen  sulphide,  phosphide, 
and  antinionide  give  similar  results.  The  present  paper  details 
experiments  on  the  chemical  nature  of  these  reactions. 

Hydrogen  sulphide  is  passed  into  a  concentrated  solution  of  silver 
nitrate  (1  part  AgNOg  in  0-7-1 '0  part  water)  kept  constantly 
agitated,  when  a  yellowish  green  precipitate,  of  the  formula  Ag.-,  S, 
AgjS'Og,  is  obtained.  The  supernatant  liquid  has  a  strongly  acid 
reaction,  does  not  contain  sulphuric  acid,  and  yields  a  considerable 
quantity  of  ammonia  when  distilled  with  potash.  The  precipitate 
can  be  heatel   to  180°  without  decomposition,   and  then  forms  a 
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dark  green  po\Yder.  It  is  decomposed  into  silver  nitrate  and  silver 
suliDliide  by  treatment  witli  water  or  alcoLol.  On  oxidation  with 
nitric  acid  of  sp.  gr.  1"18  an  orange-red  coloured  powder  is  fre- 
quently obtained.  This  compound  is  also  obtained  by  the  action  of 
sulphur  on  a  boiling  concentrated  solution  of  silver  nitrate,  and 
after  purification  gave  results  corresponding  with  the  formula 
Ago  S,  Ago  SO4.  It  dissolves  in  boiling  nitric  acid,  is  decom- 
posed by  boiling  water  into  silver  sulphide  and  sulphate,  and  by 
cold  hydrochloric  acid  into  silver  sulphide  and  chloride. 

Arsenic  trihydride,  acting  on  dilute  solution  of  silver  nitrate,  has 
long  been  known  to  yield  metallic  silver,  arsenious  anhydride,  and 
nitric  acid  ;  with  a  concentrated  solution,  however,  the  reaction  is 
very  different.  The  first  few  bubbles  of  gas  produce  a  deep  lemon- 
yellow  coloi-ation,  no  precipitate  is  formed,  and  the  liquid  acquires 
an  acid  reaction  ;  this  coloration  remains  for  one  or  two  days,  then 
the  liquid  becomes  colourless,  silver  is  precipitated,  and  the  solution 
contains  arsenious  and  arsenic  acid. 

If  a  rapid  stream  of  arsenic  trihydride  be  passed  into  a  concen- 
trated solution  of  silver  nitrate  at  0°,  the  whole  liquid  solidifies 
to  a  yellow  crystalline  mass,  but  rapidly  blackens  from  separa- 
tion of  silver.  Many  expeinments  were  tried  to  isolate  the  corn- 
compound,  but  its  instability  was  too  great.  Analysis  by  an 
indirect  method  pointed  to  the  formula  Ag.5  As,  3  Ag  N  O3. 

With  concentrated  solutions  of  silver  nitrate,  hydrogen  phosphide 
gave  results  exactly  similar  in  appearance  to  those  obtained  with 
arsenic  trihydride.  The  composition  of  the  yellow  precipitate  from, 
indirect  determinations  was  Ag3  P,  3  Ag  jST  O3. 

A  yellow  precipitate  is  also  obtained  by  the  action  of  antimony 
trihydride  on  a  concentrated  solution  of  silver  nitrite.  It  could  not 
be  isolated,  but  indirect  determinations  gave  the  formula  Ag.5  Sb, 
3  Ag  N  0;;.  Unlike  arsenic,  phosphorus,  and  sulphur,  metallic 
antimony  does  not  yield  the  double  compound  ;  when  it  is  placed 
in  a  solution  of  silver  nitrate,  Agg  Sb  is  first  foi'med,  but  is  soon 
converted  into  antimonious  oxide  and  silver. 

Ammouio-Nitrates  of  Silver.  A.  Reychler.  (Ber.  der  deutsch. 
chem.  Ges.,  xvi.  990-994.  From  Journ.  Chem.  Soc.)  Two  com- 
pounds of  silver  nitrate  with  ammonia  are  known,  viz.,  Ag  N  O.5, 
3  N  H3,  and  Ag  N  O3,  2  N  H..  A  strongly  acid  solution  of  silver 
nitrate  is  not  precipitated  by  ammonia,  whilst  from  a  neutral 
or  nearly  neutral  solution  the  silver  is  partially  thrown  down  as 
hydrated  oxide.  To  re-dissolve  the  precipitate,  slightly  more  am- 
monia must  be  used  than  is  required  by  the  proportion  Ag  N  0.;  + 
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2NH...  If  sufficient  ammonia  is  added  to  produce  only  a  slight 
precipitate,  and  tlie  latter  is  then  separated  by  filtration,  the  further 
addition  of  ammonia  produces  no  precipitate.  On  adding-  ammonia 
in  quantity  sufficient  to  produce  the  maximum  precipitate,  and 
evaporating  the  filtrate  on  a  water-bath,  a  brown  deposit  (Ag  0  ?) 
is  formed,  and  silver  is  precipitated  in  the  form  of  a  mirror,  whilst 
the  concentrated  solution  crystallizes  on  cooling  to  a  mass  of  lustrous 
needles  ;  these,  after  washing  with  alcohol  and  ethei',  should  be 
dried  at  a  low  temperature.  The  product,  silver  ammonium  nitrate, 
N"  H.,  Ag.  N  0.5,  blackens  by  exposure  to  light,  and  is  only  partially 
soluble  in  water,  moderately  in  alcohol,  very  sparingly  in  ether. 
On  dialysing  a  concentrated  solution  of  silver  ammonium  nitrate 
into  water,  white  needles  are  obtained  on  the  lower  side  of  the 
dialyser,  which  after  being  washed  with  alcohol  and  ether,  and 
dried  at  a  low  temperature,  contain  77  per  cent,  silver,  which 
approximately  corresponds  with  silver  ammonium  hydroxide. 
Silver  ammonium  nitrate  forms  a  crystalline  compound  with 
aldehyde,  C  H.,.  C  H(0  H).N  H  Ag,  very  readily  soluble  in 
water,  moderately  in  alcohol,  and  almost  insoluble  in  ether.  It 
blackens  by  exposure  to  light  and  is  decomposed  below  100°.  On 
adding  aldehyde  to  a  solution  of  silver  nitrate  and  ammonia 
containing  1  mol.  of  the  former  to  2  mols.  of  the  latter,  it  yields 
Liebermann  and   Goldschmidt's  ethylidenimide  silver  nitrate. 

Silver  Nitrocyanide.  C.  L.  Bloxam.  (Ghemical  News,  xlviii. 
loi.)  The  author  has  examined  the  crystalline  compound  obtained 
by  dissolving  pure  silver  cyanide  in  a  nearly  saturated  boiling 
solution  of  silver  nitrate.  It  is  anhydrous,  and  is  decomposed  by 
water  into  silver  cyanide  and  nitrate.  Analysis  gives  G8'09  per 
cent,  total  silver,  determined  in  nitric  acid  solution  of  the  com- 
pound ;  22"97  per  cent,  silver  as  cyanide,  determined  in  residue 
from  decomposition  with  water;  45'64!  percent,  silver  as  nitrate, 
determined  in  aqueous  extract.  Its  constitution  is  therefore, 
AgCy,  2  AgNO;;,  and  not  AgNO^,  2  AgCy,  as  is  generally  supposed. 

The  Action  of  Solution  of  Ammonia  upon  Mixtures  of  Silver 
Chloride  and  Bromide.  A.  Senier.  (Pharm.  Joum.,  3rd  series, 
xiv.  1.)  The  results  of  the  author's  experiments  lead  to  the  fol- 
lowing conclusions : — 

The  solubility  of  silver  chloride  is  not  tlie  same  when  mixed  with 
silver  bromide.  The  solubility  of  moist  freshly  precipitated  silver 
chloride  in  ammonia  solution  (10  per  cent.  N"  H3)  is  1  gram  in  17  c.c, 
and  of  silver  bromide  is  1  gram  in  about  250  c.c.  The  solubility  of 
the  chloride  in  presence  of  bromide  is  much  less  ;  so  that  when  the 
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proportion  of  bromide  is  one  half  or  more,  it  is  on  the  whole  1  in 
50.  Silver  bromide  is  insoluble  in  a  solution  of  silver  chloride  in 
ammonia,  1  in  50.  Silver  chloride  displaces  silver  bromide  from  its 
solution  in  ammonia.  But  the  unavoidable  errors  of  experiment 
preclude  the  use  of  these  facts  in  quantitative  analytical  separation 
of  the  two  acid  radicals. 

Action  of  Water  on  Zinc.  T.  Stevenson.  (Chemical  Neivs, 
xlix.  107.)  Attention  is  called  by  the  author  to  the  action  of  soft 
waters  on  metallic  zinc,  and  to  the  possible  injurious  effects  of 
water  thus  contaminated  on  the  health  of  the  consumer. 

Double  Salts  of  Lead.  G.  Andre,  (Gomptes  Bemlus,  xcvi.  1502- 
150-i.  From  Journ.  Chem.  Soc.)  If  litharge  is  added  gradually 
to  a  hot  solution  of  ammonium  chloride  in  its  own  weight  of 
water,  and  heated  at  about  100°  for  some  hours,  the  liquid  on 
cooling  deposits  crystals  of  the  composition  Pb  Clo,  6  N  H^  CI,  Ho  0. 
This  compound  is  decomposed  by  water  with  formation  of  an 
amorphous  oxychloride,  Pb  Clo,  Pb  0,  Ho  0,  and  a  solution  which, 
after  concentration,  deposits  small  brilliant  micaceous  lamellfe  of 
the  composition  2  Pb  CI..,  N  H^  CI,  6  Ho  O. 

If  a  small  quantity  of  the  compound,  Pb  Clo,  6  N  Hj  CI,  Ho  0  is 
heated  with  about  50  c.c.  of  water  in  a  sealed  tube  at  about  200°  for 
five  hours,  white  needles  of  the  oxychloride,  Pb  CL,  Pb  0,  Hj  0,  are 
obtained.  If  some  of  the  mother-liquor  from  Pb  Clo,  6  N  H  j  CI,  Ho  0 
is  added  to  an  excess  of  water,  and  the  mixture  heated  in  a  sealed 
tube  at  200°  for  about  five  hours,  small  slender  brilliant  needles  of  the 
oxychloride,  2  Pb  Clo,  Pb  O,  2  Ho  O,  are  deposited.  When  the  salt, 
4  Pb  Clo,  22  N  Hj  CI,  7  Hj  0,  previously  described,  is  heated  with 
water  in  a  similar  manner,  lead  chloride  separates  out  in  slender 
needles,  but  no  oxychloride  is  formed.  It  would  appear,  therefore, 
that  the  double  chlorides  obtained  by  the  action  of  litharge  on  a 
solution  of  ammonium  chloride  contain  a  small  quantity  of  oxy- 
chloride, which  is  easily  separated  by  water,  and  crystallizes  under 
pressure.  This  oxychloride  is  probably  formed  in  accordance  with 
the  equation  2  Pb  O  +  2  N  H^  CI.  =  2  N  H3  +  Pb  Clo,  Pb  0,  Hj  0. 

When  lead  bromide  is  added  to  an  aqueous  solution  of  am- 
monium bromide  until  it  ceases  to  be  dissolved,  the  liquid  deposits 
crystalline  nodules  of  the  composition  7  Pb  Bro,  12  N  H.^  Br,  7  Ho  0, 
which  rapidly  alter  when  exposed  to  air.  The  mother-liquor,  after 
evaporation,  deposits  small  lamella)  of  the  composition  2  Pb  Br.,, 
14Nn.jBr,3  Ho  0,  much  more  stable  when  exposed  to  air.  By 
digesting  litharge  with  aniraoniuin  bromide  solution,  a  cr3^stalline 
crust  of  the  composition  PbBro,  G  N  H^Br,  HoO,  is  obtained.     It 
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is  decomposed  by  water  with  formation  of  an  amorphous  oxy- 
broraide,  2  Pb  Br.,  2  Pb  0,  3  H.  O.  By  treating  the  double  salt, 
Pb  Br^,  G  N  Hj  Br,  Ho  0,  or  its  mother-liquor,  in  the  same  manner 
as  the  chlorine  compounds,  the  oxybromide,  PbBr.,  PbO,H2  0,  is 
obtained  in  slender  needles.  It  would  appear  that  the  double  bro- 
mides obtained  by  the  action  of  litharge  on  ammonium  bromide 
solution,  contain  some  oxybromide  ;  but  the  compounds  obtained 
from  lead  bromide  and  ammonium  bromide  yield  only  lead  bro- 
mide, and  no  oxybromide,  when  heated  with  water  in  sealed  tubes. 

Process  for  Preparing  Litharge  and  Red  Lead.  {Dingl.  polyt. 
Jonra.,  ccxlviii.  220.)  According  to  Lewis,  the  fumes  from  lead 
smelting  furnaces  are  mixed  with  carbonate  or  caustic  soda,  and 
roasted  or  boiled.  The  whole  is  then  allowed  to  settle,  washed  to 
free  it  from  sodium  sulphate,  and  smelted  to  form  either  litharge 
or  I'ed  lead.  If  the  fumes  contain  zinc,  the  latter  must  first  be 
dissolved  out  with  sulphuric  acid. 

Yellow  and  Red  Oxide  of  Lead.  A.  Geuther.  (Liehig's 
Annalen,  ccxix.  56;  Journ.  Soc.  Chem.  lad.,  1884,  179.)  By  heat- 
ing red  oxide  of  lead  (chrysitis,  goldglatte)  to  its  fusing  point,  it  is 
resolved  into  the  yellow  oxide  (argyritis,  silberglatte).  A  similar 
result  is  obtained  when  the  salts  of  lead,  which  lose  their  acids  at 
this  temperature,  are  heated,  e.g.,  the  carbonates  and  nitrates.  The 
resulting  yellow  oxide,  after  fusion  and  rapid  cooling,  solidifies  into 
a  mass  of  crystalline  laminae.  By  fusing  the  hydrate  with  potas- 
sium hydrate,  and  quickly  cooling,  the  yellow  oxide  is  obtained  in  a 
■crystalline  state  ;  likewise  by  introducing  a  boiling  solution  of  a  lead 
salt  into  boiling  soda  ley  (INa.  0  +  5HoO),  or  hot  milk  of  lime. 
Lai'ge  transparent  lamellar  crystals,  of  fine  lustre  and  yellow  colour, 
are  formed  by  adding  to  a  boiling  solution,  consisting  of  7  parts 
of  potassium  hydrate  and  1-i  parts  of  water  (boiling  point,  110°), 
1  part  of  finely-pulverised  hydrated  oxide  of  lead.  The  mixtui-e  is 
kept  at  this  temperature  until  nearly  all  the  lead  has  been  dissolved, 
after  which  the  solution  is  allowed  to  cool  gradually.  The  forma- 
tion of  a  red-coloured  oxide  of  lead  from  the  hydrate  begins  at  110°, 
and  in  order  to  complete  the  same  it  is  necessary  to  raise  the 
temperature  to  1-50°,  and  conduct  the  heating  in  a  closed  crucible. 
For  the  conversion  of  the  carbonate  into  the  red  oxide  a  high 
temperature  is  required.  To  obtain  the  red  oxide  in  the  form  of 
lamellar  garnet-red  crystals,  it  is  recommended  to  dissolve  1  part  of 
the  hydrate  in  5  parts  fused  potassium  hydrate,  and  slowly  cool  the 
mixture.  By  boiling  the  hjdi'ate  in  a  solution  of  3  parts  sodium 
hydrate  and  4  parts  water   (boiliag   point    130°),  red   crystalline 
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liydi-ated  oxide  of  lead  is  obtained.  The  yellow  oxide  has  a  sjDecific 
gravity  of  9-28  to  9-36,  the  red  8-74  to  9-126.  The  former  crystal- 
lizes in  rhombs,  the  latter  in  a  tetragonal  form.  It  is  further  shown 
that  at  the  ordinary  temj^erature  the  yellow  oxide  may  be  resolved 
into  the  red  by  pressure  and  friction,  whilst  to  convert  the  red 
oxide  into  the  yellow  it  is  necessary  to  heat  the  same  almost  to  the 
fusing  point.  By  fusing  the  oxide  with  potassium  hydrate  with 
access  of  atmospheric  oxygen,  a  compound  of  peroxide  of  lead 
and  potash  is  deposited,  on  cooling,  in  the  form  of  light-brown 
six-sided  tables. 

Basic  Sulphates  of  Copper.  S.  U.  Pickering.  (Chemical  Keics, 
xlvii.  181.)  In  previous  communications  the  author  has  shown 
tliat  the  metals  iron  and  aluminium  do  not  form  as  many  basic 
sulphates  as  they  were  supposed  to  do.  He  has  now  examined  the 
basic  sulphates  of  a  metal  belonging  to  a  different  class,  viz., 
copper,  and  has  found  not  six  but  only  two  basic  sulphates  of  this 
metal.  The  one,  6  Cu  0,  2  S  O3  +  5  Hn  0,  is  precipitated  in  small 
quantity  when  a  neutral  solution  of  copper  sulphate  is  boiled,  the 
precipitation  being  complete  in  ten  minutes.  In  this  manner,  from 
0'37  to  2'5  per  cent,  of  the  copper  present  can  be  precipitated,  the 
quantity  increasing  with  the  dilution  of  the  solution.  The  second 
basic  sulphate,  4  Cu  0,  S  O3,  is  formed  when  a  solution  of  copper 
sulphate  is  precipitated  with  less  than  1'5  mol.  of  potassium 
hydroxide  to  1  mol.  of  cojDper  sulphate,  or  with  sodiiim  acetate,  or 
when  copper  hydrate  (dried  at  100°  C),  or  the  precipitate  obtained' 
by  adding  excess  of  potash  to  copper  sulphate,  is  digested  with  a 
10  per  cent,  solution  of  copper  sulphate.  This  basic  sulphate  is 
very  sparingly  soluble  in  water  (0'017  gram  in  1,000  c.c).  When, 
however,  the  solution  is  boiled,  it  becomes  dark,  owing  to  the 
separation  of  copper  hydroxide.  It  remains  unaltered  when  exposed 
to  air  or  boiling  water.  This  latter  property  serves  as  a  test  for 
the  sulphate,  4  Cu  0,  S  O3,  for  those  containing  more  Cu  0  soon 
become  blackened  when  boiled  with  water.  No  definite  basic 
sulphate  is  formed  either  by  heating  normal  copper  sulphate,  or  by 
diluting  an  ammouio-copper  sulphate  solution. 

Preparation  of  Zinc  Free  from  Arsenic.  F.  Stolba.  {Chemical 
Xeu-.-i,  xlix.  I.jU,  from  Ihrichte  Lahm.  Gcsell.  Wi.<:se)i.)  Zinc,  free 
from  arsenic  and  almost  free  from  iron,  can  be  readily  obtained  from 
the  commercial  metal  by  exposing  it  simultaneously  to  the  action 
of  sulphur  and  aqueous  vapour  in  such  a  manner  that  these  agents 
rise  from  the  bottom  of  the  crucible  through  the  melted  metal. 

Burnt  gypsum  is  mixed  with  a  fourth  of  its  weight  of  coarsely 
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fpowdered  sulphur,  and  the  mixture  is  made  up  to  a  paste  with  the 
necessary  quantity  of  water.  Of  this  balls  are  moulded  about  5 
centimetres  in  diameter,  and  fixed,  when  dry,  to  the  end  of  wooden 
rods  of  sufficient  length  and  strength,  so  that  they  remain  fast. 
When  dry,  the  balls  are  ready  for  use.  They  are  then  pressed 
down  into  the  melted  metal  to  the  bottom  of  the  crucible.  Abun- 
dant fumes  of  sulphur  and  water  are  given .  off,  and  cause  an 
agitation  in  the  melted  metal,  so  that  caution  is  necessary.  When 
the  agitation  ceases  the  ball  is  withdrawn,  the  scum  is  removed 
from  the  surface,  and  the  operation  is  repeated  as  required.  One 
kilo,  of  zinc  may  be  advantageously  treated  at  once.  The  zinc  thus 
purified  is  quite  free  from  arsenic,  and  contains  very  slight  traces 
■of  iron.     The  lead  is  also  much  diminished. 

Arsenic  in  Mineral  Waters.  J.  Lef  ort.  (Joicrn.  de  Pharm.  et  de 
Clam.,  February,  188-i.)  Mineral  waters  in  which  bicarbonates, 
sulphates,  or  chlorides  are  the  predominating  constituents,  contain 
the  arsenic  in  its  highest  state  of  oxidation ;  whereas  in  waters 
containing  sulphuretted  hydrogen,  the  arsenic  occurs  only  in  the 
arsenious  state. 

Arsenic  in  Glass  as  a  Source  of  Error  in  Forensic  Investiga- 
tions. W.  Fresenius.  (Zeitschr.  filr  Analyt.  Ghem.,  1883,  397; 
Chemical  News,  xlviii.  147.)  Whilst  in  toxicological  researches  the 
various  reagents  employed  are  generally  tested  for  arsenic  with 
great  care,  no  one  seems  to  have  suspected  the  presence  of  arsenic 
in  the  glass  apparatus  used  as  a  possible  soui'ce  of  error  in  such 
investigations.  Such  a  result,  however,  appears,  according  to  the 
author's  observations,  perfectly  possible.  It  is  well  known  that 
arsenious  acid  is  often  used  in  the  manufacture  of  glass,  as  a 
decolorizing  agent,  and  it  seems  that  latterly  arsenic  is  more 
generally  and  more  abundantly  present  in  glass,  whether  from  a 
more  copious  addition  of  arsenious  acid,  or  from  the  use  of  strongly 
arseniferous  materials.  The  author's  attention  was  first  di'awn  to 
this  subject  when  testing  a  precipitate  formed  by  sulpburetted 
hydrogen  for  arsenic  by  Fresenius  and  Babo's  process.  The  bulk 
of  the  precipitate,  mixed  with  soda  and  potassium  cyanide,  placed 
in  a  tube  of  Bohemian  glass,  was  heated  in  a  current  of  carbonic 
acid  for  a  short  time  and  not  too  violently.  There  appeared  only  a 
very  slight  arsenical  deposit.  On  repeating  the  experiment  with 
the  smaller  residual  portion  of  the  precipitate,  heating  more 
strongly  and  for  a  longer  time  in  a  tube  of  the  same  glass,  an 
extremely  strong  arsenical  mirror  was  obtained.  This  phenomenon 
led  to  the  supposition  that  the  latter  mirror  was   due  to  the  glass 
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which  had  been  attacked  bj  the  melting  mixture  of  potassium 
cyanide  and  sodium  carbonate.  To  test  this  supposition  the  author 
made  a  blank  experiment  in  a  tube  of  the  same  glass,  with  a  mixture 
of  sodium  carbonate  and  potassium  cyanide  perfectly  free  from 
arsenic.  The  result  jierfectly  verified  the  supposition  :  if  the  heat 
was  short  and  feeble  there  was  no  deposit,  but  after  prolonged  and 
vigorous  heating  a  very  strong  mirror  appeared  in  the  tube.  The 
author  then  examined  certain  kinds  of  glass  for  arsenic,  and  studied 
the  influence  which  this  impurity  may  have  in  the  various  methods 
for  determining  arsenic.  The  qualities  tried  were  a  Bohemian 
glass,  with  which  the  foregoing  experiments  had  been  made,  con- 
taining 0"20  per  cent,  of  arsenic  and  O'Oo  of  lead ;  a  refractory 
glass  from  Thilringen  containing  0"08  arsenic  and  0'96  lead,  and  a 
third  refractory  glass  containing  per  gramme  a  quantity  of  arsenic 
not  weighable,  and  0"09  per  cent,  of  lead.  On  makiug  blank 
experiments  as  above  with  all  these  three  kinds  of  glass,  mirrors 
were  obtained,  that  with  the  last  kind  being  by  far  the  slightest. 

If  the  mixture  was  placed  in  a  porcelain  boat  which  had  been 
previously  ignited,  and  was  thus  prevented  from  coming  in  direct 
contact  with  the  glass,  the  experiment  being  otherwise  conducted 
exactly  according  to  Fresenius  and  Babo's  method,  no  arsenical 
mirror  was  obtained,  even  on  intense  and  prolonged  heating.  Pure 
sodium  carbonate  alone,  if  heated  in  a  current  of  pure  hydrogen 
gas,  gave  an  arsenical  mirror  with  all  three  kinds  of  glass,  though 
very  slight  with  the  last-mentioned  kind.  A  current  of  pure 
hydrogen  alone  produced  no  arsenical  mirror,  but  with  the 
two  first-mentioned  kinds  of  glass  there  was  produced  a  brown 
coloration  at  the  spot  where  the  flame  played  directly  upon  the 
glass.  This  browning  has  generally  been  attributed  to  the  presence 
of  lead,  but  the  author  considers  it  due  to  arsenic,  as  it  was 
strongest  in  the  Bohemian  glass,  which  contained  much  arsenic 
but  little  lead,  and  did  not  apjiear  at  all  in  the  third,  which  con- 
tained twice  as  much  lead  and  a  mere  trace  of  arsenic. 

Further  experiments  were  made  to  show  whether  aqueous  solutions 
of  acids  or  alkalies  were  capable  of  taking  uji  arsenic  from  glass. 
It  was  found  that  such  an  extraction  is  possible  in  case  of  alkaline 
liquids,  but  is  not  to  be  apprehended  with  acids. 

The  presence  of  arsenic  in  the  glass  is  not  likely  to  lead  to  error 
in  the  Marsh  process,  as  it  would  be  detected  in  the  preliminary 
examination  before  adding  the  suspected  substance. 

In  the  Fresenius  and  Babo  process  the  substance,  with  the 
reduction  mixture,  should  be  placed  in  a  porcelain  boat,  introduced 
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into  a  tube  of  glass  as  free  as  possible  from  arsenic,  and  cautiously 
dried  in  the  current  of  carbon  dioxide  before  applying  a  bigh 
temperature.  Tlie  author  finally  remarks  tbat  non-arsenical  glass 
was  formerly  a  common  article  of  commerce,  though  it  cannot  now 
be  procured. 

Note  on  Ferric  Sulphocyauate.  A.  J.  S  hilt  on.  (From  a  paper 
read  before  the  Chemical  Society,  May  15th,  1884.)  The  author 
finds  that  if  a  drop  of  dilute  ferric  chloride  be  allowed  to  fall  into 
a  solution  of  potassium  sulphocyanide,  the  red  colour  at  first  formed 
is  completely  discharged.  Also  that  a  liquid  containing  enough 
ferric  sulphocyauate  to  render  it  almost  opaque  is  completely  de- 
colorized if  boiled  with  an  excess  of  hydrochloric  acid.  These 
effects  are  readily  explained  by  the  fact  that  the  sulphocyanide  is  a 
powerful  reducing  agent. 

Behaviour  of  the  Acetates  of  Chromium,  Iron,  and  Aluminium. 
B.  Reinitzer.  (Chemical News, -K\vni.ll4<.  From Zeitschr.fiir  Analyf. 
Chem.)  If  a  solution  of  chromium  sulphate  or  chloride  is  mixed 
with  an  excess  of  sodium  acetate,  and  boiled,  no  deposit  is  formed 
even  after  hours  of  ebullition,  however  concentrated  the  solution, 
and  however  much  sodium  acetate  is  added.  If  the  solution  is 
boiled  for  a  short  time  only,  it  takes  on  cooling  a  violet  colour. 

The  solution  of  a  chromic  salt  thus  treated  is  found  to  have 
assumed  decidedly  new  properties.  Caustic  alkalies,  ammonia, 
ammonium  sulphide  and  carbonate,  alkaline  carbonates,  sodium 
phosphate,  baryta- water,  and  barium  carbonate  produce  in  the  cold 
not  the  slightest  turbidity,  whether  added  in  small  quantities  or  in 
excess.  Caustic  alkalies  and  baryta  change  the  colour  of  the  solu- 
tion, at  first  to  an  olive-green,  and  then  to  an  emerald-green,  and 
after  standing  for  twelve  hours  the  liquid  congeals  to  a  green  jelly. 
On  adding  ammonia  no  immediate  change  of  colour  occurs ;  after 
about  forty-eight  hours  the  liquid  is  converted  to  a  violet  jelly. 
Ammonium  sulphide  and  carbonate  act  in  the  same  manner  after 
the  lapse  of  several  days.  If  the  mixture  is  boiled  after  the  addition 
of  the  above-mentioned  reagents,  there  ajDpears,  according  to  the 
strength  of  the  alkaline  reaction  and  the  quantity  added,  sooner  or 
later  a  precipitate ;  sodium  phosphate  alone  occasions  no  dejDOsit. 

If  the  solution  contains,  along  with  chromic  oxide,  ferric  oxide 
and  alumina,  the  chi'omium  acetate  imparts  its  passivity  to  certain 
quantities  of  the  ferric  and  aluminium  acetates.  Neither  by  ebulli- 
tion nor  by  the  addition  of  caustic  alkalies,  ammonia,  etc.,  can 
certain  quantities  of  ferric  and  aluminium  acetate  be  detected 
in  presence  of   chromic  acetate.      Ammonium  sulphide  makes  an 
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exception  as  far  as  iron  is  concerned,  since  it  effects  a  slow  but  com- 
plete precipitation  of  iron  sulphide.  A  given  quantity  of  cliromium 
can  preserve  a  given  quantity  of  iron  and  alumina  from  precipita- 
tions, but  larger  quantities  only  if  the  solution  of  chromium  has 
been  boiled  with  the  sodium  acetate  before  the  addition  of  the  solu- 
tion of  iron  and  alumininm. 

If  the  chromic  solution  is  merely  mixed  with  sodium  acetate  in 
the  cold,  the  chromium  can  at  first  be  precipitated  in  the  cold  by 
the  above-named  reagents.  On  standing  for  a  day  the  liquid 
acquires  the  same  passivity  as  it  would  have  done  on  boiling. 

From  the  above  it  appears  that  the  method  of  separating  ferric 
and  aluminium  salts  in  the  form  of  basic  acetates  entirely  loses  its 
applicability  in  presence  of  chromic  salts. 

Constitution  of  Cluinine  and  Qiiinidine.  Z.  H.  Skraup. 
Qlonatsh.  filr  CJiem.,  iv.  695  ;  Jotirn.  Chem.  Soc,  1884,  86.)  The 
author  has  already  sbown  (see  Year-Booh  of  Pharmacij,  1882,  64) 
that  these  two  alkaloids,  when  oxidized  by  chromic  acid,  yield 
carbonic  anhydride  and  quininic  acid,  C^^  Hg  N"  O3,  -which  latter, 
■when  heated  with  hydrochloric  acid,  gives  methyl  chloride  and 
xanthoquinic  acid,  C^oH^N  O3,  resolvable  by  heat  into  C  Oo  and  a 
hydroxyquinoline,  C^  H^  NO  =  Cg  Hq  (0  H)  N  ;  further,  that  quininic 
acid  is  converted  by  oxidation  with  permanganate  into  a  pyridine- 
tricarboxylic  acid,  C5  H2  N  (COO  H).5,  identical  with  that  which  is 
obtained  from  cinchoninic  acid;  hence  it  is  probable  that  quininic 
acid  is  a  derivative  of  quinoline,  and  that  its  methyl-group  is 
situated  in  the  benzene  residue  of  the  quinoline  molecule ;  hence 
also  it  may  be  inferred  that  the  hydroxyquinoline  obtained  from 
xanthoquinic  acid  has  its  hydroxyl-group  situated  in  the  benzene 
residue.  According  to  existing  views  there  should  be  only  four 
hydroxyquinolines  thus  constituted.  Three  are  already  known,  and 
the  main  object  of  the  jiresent  investigation  is  to  ascertain  whether 
the  hydroxyquinoline  obtained  in  the  manner  just  mentioned  is 
identical  with  cither  of  these  three,  or  consists  of  the  hitherto  un- 
known fourth  modification. 

Xanthoquinic  acid  is  for  the  most  part  resolved  at  310°  into  car- 
bonic anhydride  and  a  hydroxyquinoline,  which,  when  purified  by 
conversion  into  platinochloride,  etc.,  crystallizes  from  absolute 
alcohol  in  slender  white  prisms,  soluble  in  alcohol  without  colora- 
tion, the  solution  however  acquiring,  on  addition  of  water,  a  faint 
yellow  colour,  which  disappears  on  further  addition  of  alcohol. 
This  behaviour  distinguishes  the  hydroxyquinoline  in  question  from 
the  7)ic/rt.modification,  the  alcoholic  solution  of  which  exhibits  a 
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splendid  green  fluorescence.  From  the  o/-iAo-modification  it  is  dis- 
tinguished by  giving,  on  addition  of  ferric  chloride  to  its  alcoholic 
solution,  not  a  green,  but  a  reddish  coloration.  With  para- 
hydroxyquinoline,  on  the  other  hand,  it  agrees  very  nearly  in  its 
melting  point  (194°),  and  further  in  the  yellow  coloration  of  its 
alcoholic  solution  by  ferric  chloride ;  in  giving  with  picric  acid 
slender  yellow  prisms  melting  at  235-235 "5°  ;  with  cupric  acetate, 
first  a  fine  blue-green  colour,  then  gradually  violet  prisms,  which 
dissolve  in  boiling  alcohol  with  a  fine  leaf-green  colour,  and  remain 
unaltered  on  evaporation. 

This  hydroxyquiuoline  dissolves  readily  when  gently  heated  with 
four  times  its  weight  of  strong  nitric  acid,  and  the  solution,  when 
quickly  cooled  and  cautiously  diluted  with  cold  water,  deposits 
orange-red  crystals,  easily  soluble  in  hot  water,  the  solution  slowly 
mixed  with  potash-lye,  depositing  yellowish  prisms,  which,  after  re- 
crystallization  from  dilute  alcohol,  melt,  like  nitro-p-hydroxyquino- 
line,  at  140-141°.  The  alcoholic  solution,  mixed  with  cupric 
acetate,  first  turns  bright  green,  and  then  deposits  a  copper-brown 
precipitate,  or  if  a  trace  of  alkali  be  added,  a  green  precipitate. 
The  barium  salt  of  the  nitro-compound  forms  orange-red  needles, 
slightly  soluble  in  cold,  much  more  freely  in  boiling  water. 

Cinchoninic,  quininic,  and  xanthoquinic  acids  may  be  represented 
•by  the  following  constitutional  formulie  : — 

COOH  COOH  COOH 

HO 


Cincbouic  Acid.  Quininic  Acid.  Xanthoquinic  Acid. 

Compound  of  Quinine  and  Chloral.  G.  Mazzara.  (Gazz.  Chim. 
ItaL,  xiii.  269.  From  Journ.  Chem.  Soc.}  This  compound,  chloral- 
quinine,  is  formed  on  adding  to  a  solution  of  quinine  in  chloroform 
an  equivalent  quantity  of  chloral  (5"5  grams  of  anhydrous  chloral 
to  10  grams  of  quinine).  On  evaporating  the  liquid  in  a  diy  atmo- 
sphere, a  yellowish  transparent  gelatinous  mass  is  left,  which  dis- 
solves in  cold  ether  ;  and  on  exposing  the  solution  to  a  gentle  heat,  a 
white,  mammellary  crystalline  substance  separates,  which  soon  per- 
vades the  whole  liquid,  converting  it  into  a  pulp.  The  same  result 
is  more  quickly  obtained  on  adding  the  calculated  quantity  of  chloral 
to    a    solution   of  quinine  in    chloroform  diluted  with   anhydrous 
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ether,  and  heating  the  liquid.  The  precipitate,  after  washing  with 
ether  and  drying  over  sulphuric  acid,  forms  an  apparently  amor- 
phous, perfectly  white  and  very  light  mass,  having  a  slightly  bitter 
taste,  melting  and  blackening  at  149°,  not  perceptibly  altei-ing  in 
dry  air.  This  body  has  the  composition  Coq  H^^  No  Oo,  C  CI3.  C  0  H. 
It  is  insoluble  in  benzene,  sparingly  soluble  in  cold,  more  soluble  in 
hot  alcohol,  from  which  it  separates  on  evaporation  as  a  gelatinous 
mass.  The  solution,  on  addition  of  water,  deposits  a  white  pre- 
cipitate consisting  of  a  mixture  of  quinine  and  chloral-quinine. 

Chloral-quinine  dissolves  in  water  slightly  acidulated  with  sul- 
phuric, acetic,  or  other  acids,  forming  solutions  which  exhibit  a 
fluorescence  similar  to  that  of  quinine  salts,  and  react  like  the  latter 
with  chlorine  and  potassium  ferricyanide.  The  acetic  acid  solution 
yields  with  sodium  bicarbonate  a  precipitate  nearly  free  from 
chlorine.  These  reactions  show  that  chloral-quinine  is  decomposed 
partially  by  water,  completely  by  acids. 

Phenols,  as  is  well  known,  do  not  form  addition-products  with 
chloral,  but  in  presence  of  dehydrating  agents  they  yield  conden- 
sation-products with  elimination  of  water ;  phenol  and  thymol,  for 
example,  forming  respectively  dihydroxypheuyl-  and  dihydroxy- 
thymyl-trichlorethane.  The  author  has  also  succeeded  in  obtaining 
addition-products  by  the  action  of  chloral  on  paracresol  and 
thymol,  without  the  aid  of  sulphuric  acid. 

Pamcresol-cMoral,  Cq  HjMe  (0  H),  C  CL.  C  0  H,  crystallizes  in 
small  needles  melting  at  52-5G°. 

Thymol-cMural,  Cg  H.^.  Me  (C3  H.)  (0  H),  C  CI3.  C  0  H,  melts  at 
130-134°. 

Quinine  Phenolsulphonate.  P.  Giurleo.  (ArcMv  der  Pharin. 
[3],  xxi.  2;>8.)  This  salt  can  bo  obtained  by  dissolving  quinine 
iu  phenolsulphonic  acid,  and  by  decomposing  solutions  of  lead 
or  barium  pheuolsulphonates  with  a  solution  of  quinine  sulphate. 
The  salt,  which  crystallizes  with  difficulty,  contains  52  per  cent,  of 
quinine,  20  per  cent,  of  phenolsulphonic  acid,  and  28  per  cent,  of 
water. 

Cinchonamine.  M.  Arnaud.  (Compies  Eendus,  xcvii,  174; 
Journ.  Chem.  Soc,  1884,  87.)  Cinchonamine,  C^g  Hg^  No  0,  exists 
in  liemijla  imrdlana,  but  is  not  contained  in  U.  pedunculata,  which 
contains  quinine.  To  extract  cinchonamine,  the  finely  powdered 
bark  is  exhausted  with  very  dilute  sulphuric  acid,  the  solution 
filtered,  boiled,  and  precipitated  with  milk  of  lime.  The  precipitate 
is  dried  on  porous  tiles,  and  digested  with  boiling  ether.  The 
ethereal  solution  is  decanted  from  undissolved  resinous  substances, 
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etc.,  waslied  with  dilute  hydrochloric  acid,  which  removes  the  ciu- 
chonamine,  aiid  the  acid  solution  of  ciuchonamine  hydrochloride  is 
evaporated  to  crystallizatiou.  The  hydrochloride  is  dissolved  iu 
hoiling  dilute  acid,  filtered  through  animal  charcoal,  and  recrystal- 
lized.  The  free  base  is  obtained  by  adding  ammonia  to  a  solution 
of  the  hydrochloride,  and  crystallizing  the  alkaloid  from  boiling 
ether.  An  alcoholic  solution  of  the  alkaloid  is  dextrogyrate,  its 
rotatory  power  at  97°  being  [o]d  =122-2°.  According  to  Dr. 
Laborde,  cinchonamine  is  highly  poisonous,  even  in  very  small  doses. 
The  salts  of  ciuchonamine  generally  crystallize  readily,  and  are 
but  slightly  soluble  iu  water,  especially  in  presence  of  free  acid. 
They  dissolve  in  hot  alcohol,  from  which  they  crystaUize  on  cooling. 
The  hydrochloride  crystallizes  from  an  acid  solution  iu  thin,  brilliant, 
anhydrous,  prismatic  lamellae,  very  slightly  soluble  in  acidulated 
water.  From  a  neutral  aqueous  solution,  the  salt  crystallizes  in 
opaque  flattened  prisms  containing  1  mol.  Hj  0.  These  crystals 
effloresce,  and  are  much  more  soluble  than  the  anhydrous  salt. 
This  property  of  the  hydrochloride  to  crystallize  in  an  anhydrous 
condition  from  acid  solutions  furnishes  a  method  of  separating  cin- 
chonamine from  all  the  alkaloids  with  which  it  is  associated  in 
11.  purdiana.  The  hijdrohromide  forms  brilliant,  slender,  anhydrous 
needles,  slightly  soluble  in  cold  water,  much  more  soluble  in  hot 
water.  The  hydriodide  crystallizes  in  micaceous  plates,  almost  in- 
soluble in  cold  water.  The  nitrate  is  only  slightly  soluble  in  cold 
alcohol,  but  is  much  more  soluble  in  hot  alcohol,  from  which  it 
crystallizes  in  hard,  thick,  short  prisms.  This  salt  is  slightly 
soluble  in  pure  water,  but  is  insoluble  in  acidulated  water,  and  is 
precipitated  on  adding  nitric  acid  to  even  a  dilute  aqueous  solution 
of  any  cinchonamine  salt.  The  precipitate  is  at  first  flocculeut,  but, 
on  standing,  it  rapidly  becomes  crystalline,  the  crystals  being  small 
prisms  which  polarise  light.  At  15°,  100  parts  of  alcohol  of  94° 
dissolve  0'825  part  of  the  salt ;  100  parts  of  water  at  the  same  tem- 
perature dissolve  0'2  part  of  salt.  The  S2dphate  can  be  purified  by 
crystallization  from  alcohol.  A  solution  of  the  salt  in  water  con- 
taining 1  mol.  Ho  S  O4  has  a  rotatory  power  at  15°  [a]^  =  +  43'5  ;  at 
25°  [«]d=  +42*2.  The  formate  crystallizes  with  difficulty.  The 
acetate  is  very  soluble  in  water,  from  which  it  is  deposited  as  a 
resinous  mass  on  evaporation.  By  spontaneous  evaporation  of  the 
aqueous  solution  the  salt  is  obtained  in  deliquescent  crystalline  con- 
cretions. The  oxalate  does  not  crystallize  from  an  aqueous  solution, 
but  is  deposited  in  a  resinous  form.  The  tartrate  forms  a  crystalline 
powder  consisting  of  small  hexagonal  prisms  which  polarise  light. 
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100  parts  ot  water  at  15°  dissolve  l"loO  parts  of  the  salt.  The 
malate  forms  brilliant  nacreous  plates,  very  slightly  soluble  in  cold 
water,  but  somewhat  soluble  in  boiling  water.  The  crystals  retain 
1  mol.  H.T  0  at  120',  but  melt  and  become  anhydrous  at  160°. 
100  parts  of  water  at  15°  dissolve  1  part  of  malate.  The  citrate  is 
deposited  from  a  boiling  solution  ou  cooling  as  a  resinous  mass, 
which  gradually  becomes  crystalline,  forming  concretions  composed 
<jf  brilliant  prisms  which  polarise  light.  100  parts  of  water  at  16° 
<lissolve  1'950  parts  of  the  citrate. 

Cinchocerotin.  A.  Helms.  (Ai-chtv  der  Pharm.  [3],  xxi.  279; 
Journ.  Chem.  Soc,  1884,  331.)  This  substance  was  exhibited  by 
its  producei',  Kerner,  at  the  exhibitions  at  Paris,  in  1858,  and  at 
London,  in  1862.  It  had  been  deposited  in  copper  tubes  through 
which  hot  alcohol  was  passed  after  having  exhausted  a  mixture  of 
calcium  hydrate  and  South  American  calisaya  bark.  The  brown 
mass  yielded  two  different  substances  when  treated  with  alcohol, 
the  first  and  larger  constituent  was  a  white  crystalline  body,  for 
which  the  author  proposes  to  retain  the  name  cinchocerotin,  the 
second  a  light  yellow  substance  of  which  only  a  small  quantity  was 
obtained.  The  first  constituent  is  represented  by  the  formula 
C27  H.ig  Oo,  and  melts  at  130°.  It  is  dissolved  by  the  ordinary 
.solvents,  and  when  oxidized  with  chromic  mixture,  yields  butyric 
and  acetic  acids,  together  with  an  acid  which  was  obtained  in 
crystals  melting  at  72°.  This  the  author  proposes  to  call  ciiichocero- 
tic  acid,  Cjo  Hoo  0.,.  Cinchocerotin  is  not  attacked  by  alkahes,  and 
is  probably  allied  to  betulin  and  cerin  in  constitution.  The  second 
■constituent  of  the  crude  mass  is  decomposed  at  230°  without  melt- 
ing, and  when  heated  with  glacial  acetic  acid  forms  a  crystalline 
iicidi  melting  at  54°,  which  is  easily  soluble  in  alcohol,  ether,  and 
light  petroleum.  It  forms  sparingly  soluble  metallic  salts.  A 
further  examination  of  this  constituent  was  not  possible  owing  to 
"the  small  yield. 

Notes  on  Cinchona  Alkaloids.  C.  11.  Wood  and  E.  L.  Barrett. 
{Chemical  Neics,  xlviii.  4.)  In  a  previous  paper  the  authors  stated 
that  the  crystals  obtained  from  an  ethereal  exti-act  of  cuprea  bark 
were  composed  of  equal  quantities  of  quinine  and  quinidinc.  They 
have  since  then  investigated  this  subject  more  closely,  and  pub- 
lish the  results,  etc.,  in  the  present  paper.  In  the  first  case  equal 
(luantities  of  quinine  and  quinidine  sulphates  were  dissolved 
separately  in  acidulated  water,  the  solution  shaken  with  ether, 
excess  of  eoda  added,  and  the  whole  agitated ;  as  soon  as  the  pre- 
cipitates  had   dissolved   in  the  ether,  the  ethereal  solutions  were 
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decanted  off  and  mixed.  The  crystals  deposited  from  tins  mixed 
solution  yielded,  on  analysis,  numbers  approximating  to  the  com- 
position 1  mol.  quinine  +  1  mol.  quinidine  +  2|  H,  O.  In 
another  expei-iment  equal  weights  of  the  alkaloids  were  dissolved 
together  in  50  per  cent,  spirit.  The  crystals  obtained  from  this 
solution,  after  forty-eight  hours'  exposure  over  sulphuric  acid,  were 
similar  in  constitution  to  those  described  above.  Whilst  in  a  third 
experiment  equal  weights  of  the  two  sulphates  were  dissolved,  etc., 
as  in  the  first  experiment,  but  the  alkaloids  were  taken  up  with 
warm  benzene.  This  time  the  crystals,  even  after  three  days'  ex- 
posure, were  found  to  contain  1  mol.  quinine  +  1  mol.  quinidine  + 
2  Hn  0  +  C,;  Hp^.  From  these  facts  the  authors  infer  that  the 
crystals  always  contain  water,  and  therefore  this  compound  is  a 
hydrate  of  the  two  alkaloids. 

When  anhydrous,  a  mixture  of  quinine  and  quinidine  has  a 
lower  melting  point  than  either  of  the  constituent  alkaloids.  Some 
of  the  anhydrous  double  body  dissolved  in  dry  benzene  had  de- 
posited only  a  very  few  crystals,  after  remaining  corked  up  ten 
days,  but  on  removing  the  cork  and  exposing  the  contents  of  the 
flask  to  the  air,  plenty  of  crystals  soon  formed,  and  in  two  days  the 
solution  was  half  filled  with  them.  Quinine,  prepared  from  the 
sulphate,  when  dissolved  in  warm  benzene,  forms  rhomboidal 
crystals  of  the  composition  2  mols.  quinine  +  2  Ho  0  +  C^  Hq. 
They  lose  the  benzene  slowly  ;  a  sample  after  being  kept  for  some 
time  had  lost  all  odoiir  of  benzene,  but  gave  evidence  of  the 
presence  of  the  hydrocarbon  when  treated  with  an  acid.  The 
authors  remark  on  the  analogy  these  crystals  bear  to  those  of  the 
quinine  and  quinidine  compound  when  crystallized  from  the  same 
menstruum.  When  anhydrous  quinine  is  dissolved  in  dry  benzene, 
it  crystallizes  out  in  needles  containing  a  large  quantity  of  benzene, 
which  is  gradually  given  off  until  only  1  mol.  benzene  is  retained. 
Cinchonidine  crystallizes  from  benzene  without  water,  but  with  1 
mol.  benzene,  with  which  it  readily  parts.  The  benzene  employed 
in  these  experiments  was  carefully  purified.  The  authors  recom- 
mended the  following  test  for  the  purity  of  quinine: — 0"7  gram 
of  the  quinine  sulphate  to  be  tested  is  dissolved  in  20  drops  of 
hydrochloric  acid  and  7  c.c.  of  water;  7  c.c.  of  benzene  are  added, 
and  the  whole  warmed,  and  then  shaken  up  with  3|  c.c.  of  dilute 
ammonia.  The  benzene  layer  is  separated,  the  quinine  hydrate 
allowed  to  crystallize  out  and  filtered  off;  the  sepai-ation  of  feathery 
crystals  then  indicates  the  presence  of  cinchonidine.  These  crystals 
contain  a  large  quantity  of  quinine.     Less  than  1  per  cent,  of  cin- 
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cbonidine  can  be  recognised  ia  this  way.  The  crystals  must  be 
sought  for  within  the  liquid,  not  on  the  surface.  The  quantities 
•and  method  of  procedure  given  above  must  be  strictly  followed  in 
■order  to  ensure  success.  Absolutely  pure  benzene  is  not  necessary 
for  this  test ;  the  benzene  should,  however,  crystallize  when  placed 
in  a  freezing  mixture. 

Preparation  of  Substituted  Quinolines.  P.  Friedliinder  and 
C.  F.  Gohring.  (Journ.  Chem.  Soc,  ivoTn.Ber.der  deutscli.  chem.  Ges., 
xvi.  1833-1839.)  a-Methylquinoline  (quinaldine)  can  be  prepared 
by  the  direct  union  of  orthamidobenzaldehyde  and  acetone  in  the 
presence  of  an  alkali.  a-Phenylquinoline,  formed  on  gently  warm- 
ing a  solution  of  orthamidobenzaldehyde  and  excess  of  acetophenone 
in  dilute  alcohol  with  a  few  drops  of  soda  solution,  is  identical  with 
the  y-phenylquinoline  of  Grimaux  {Comjytes  Ilendus,  1883,  o84) 
.and  the  a-phenylquinoline  of  Dobner  and  Von  Miller  (Ber..,  xvi, 
1064).     The  formula  for  this  compound  is, — 

CH     :      CH 
CoH,<  i 

^]^      =      CPh 

Phenylacetaldehyde  unites  with  orthamidobenzaldehyde,  forming 

CH  :   CPh 

fi-phenylquinoline,      CgH^-Q  |         ,      which     crystallizes     in 

-N    :  CH 

needles  melting  at  93°.  "With  an  alkaline  solution  of  ethyl  aceto- 
acetate,  amidobenzaldehyde  combines,  producing  the  etliyl  salt  of 
■  a-viethylquinoh'ne  (S-carhoxylic  acid, 

CH  :  C.COOEt 

^-N    :    C  Me 

This  ethereal  salt  is  deposited  from  an  alcoholic  solution  in  white 
needles  (m.  p.  71°),  which  are  insoluble  in  water.  It  forms  a 
crystalline  platinochloride,  (C^s  H^g  N  Oo)^,  H.  Pt  Cl^,  +  2  Ho  O.  On 
saponification  with  alcoholic  soda  or  hydrochloric  acid,  it  yields 
a-lepidinecarboxylic  acid  (m.p.  234°). 

If  ethyl  acetoacetate  and  amidobenzaldehyde  ai-e  heated  at  1G0° 
(without  a  solvent),  Ji>jdro:'')jq}ii7ioIinemctJnjl]i>jl-etoiie, 

CH  :  C.  COMc 


C,H,./ 


•-X    :    C.  OH 

is  obtained  as  a  crystalline  mass  (m.  p.  232°),  soluble  in  hot  water. 
The  compound  is  precipitated  by  carbonic  acid  from  its  solution  in 
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alkalies.     Amidobenzaldehyde  acts  on  ethyl  benzoylacetate,  formiu:^ 

CH  :  C.  COPh 

the  compound,  CgH.j^  1  It  melts  above  270°,  and 

^-N    :  C.  OH 

is  less  soluble  than  the  preceding  substance,  which  it   closely  re- 
sembles in  other  respects. 

Phenyl  Quinoliue.  0.  Doebner  and  W.  v.  Miller.  (Ber.  der 
deutsch.  cliem.  Ges.,  xvi.  1664-1667.)  The  formation  of  quinaldine 
from  a  mixture  of  aniline,  nitrobenzene,  sulphuric  acid,  and  alde- 
hyde, or  glycol,  was  assumed  by  the  authors  to  be  due  to  the 
formation  in  the  first  case  of  crotonaldehyde.  Experiments  made 
with  mixtures  of  acetaldehyde  with  higher  homologues,  e.g., 
butyraldehyde  and  valeraldehyde,  show  that  acetaldehyde  alone 
yields  this  reaction.  Cinnamic  aldehyde  should,  however,  yield 
Ijlienylquinoline, 

-N    :   C  Ph  -N  :  C  Me 

Cg  H  <C^  I        corresponding  to  quinaldine,  C(5Hj_<;^  I 

^      CH:  CH  ^CH:CH 

On  warming  a  mixture  of  aniline  and  cinnamic  aldehyde,  the  com- 
pound Cg  Hg  :  N"  Cg  H5  is  formed,  crystallizing  in  yellow  scales  melting 
at  109°.  It  is  sparingly  soluble  in  water,  readily  in  ether  and  hot 
alcohol.  Its  liydrocldoride  crystallizes  in  long  yellow  needles.  Phenyl 
quinoline  is  prepared  by  heating  a  mixture  of  .30  parts  of  cinnamic 
acid,  20  parts  of  aniline,  and  20  parts  of  hydrochloric  acid,  for  two 
hours  at  200-220° :  the  brown  product  is  boiled  with  dilute  hydro- 
chloric acid,  the  cold  filtered  solution  supersaturated  with  soda,  and 
the  phenylquinoline  extracted  with  ether.  It  crystallizes  from  dilute 
alcohol  in  long  silky  needles,  melting  at  83°,  and  it  boils  above 
300°  without  decomposition.  It  dissolves  sparingly  in  water, 
readily  in  ether  and  in  boiling  alcohol.  The  hydrochloride,  nitrate, 
and  sulphate  are  readily  soluble  in  water;  the  platlnochloride 
(0^5  Hji  N)2,  Ho  Pt  Clg,  forms  yellow  needles,  sparingly  soluble  in 
water;  the  chromate,  C^- H^^  jS,  Cr^  O7  H,  is  a  characteristic  salt 
crystallizing  in  gold-coloured  scales. 

Preparation  of  Diquinoline.  R.  C.  Tresidder.  (Chemical 
Neii-s,  xlviii.  31.)  The  author  obtained  diquinoline  from  quinoline 
by  the  following  process  : — 

Quinoline  was  converted  into  its  hydrochlorate  by  heating  in  a 
retort  with  the  strongest  hydrochloric  acid,  and  distilling  off  the 
water.  The  hydrochlorate  of  quinoliue  was  then  heated  with  an 
equal  weight  of  zinc  chloride  to  a  temperature  of  350°  C.  for  five  or 
six  hours,  the  retort  being  inverted.     The  product  was  transferred 
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to  a  flask,  and  treated  with  strong  solution  of  soda,  added  in  suffi- 
cient quantity  to  re-dissolve  tlie  precipitate  of  zinc  hydrate  first 
formed.  The  mixture  was  then  submitted  to  distillation  with 
steam,  to  remove  unchanged  quinoline,  which  distilled  over,  leaving 
a  black,  oily  liquid  which  solidified  on  cooling.  This  black  matter 
was  washed  with  water,  and  then  boiled  with  a  large  quantity  of 
alcohol,  and  the  solution  filtered  whilst  hot.  The  filtrate  was 
decolorized  with  animal  charcoal,  and  again  filtered  hot.  Diquino- 
line  crystallized  out  on  allowing  the  solution  to  cool,  and  was  puri- 
fied by  recrystallization  from  alcohol.  The  yield  was  not  large, 
but  sufficient  to  render  the  method  applicable  for  the  production  of 
diquinoline. 

Quinoline  and  Chloral.  0.  Rhoussopoulos.  (Ber.  der  deutsch. 
diem.  Ges.,  xvi.  881.)  On  mixing  the  two  liquids,  the  author  ob- 
tained a  white,  insoluble  butyraceous  mass,  which  could  not  be 
recrystallized.  But  on  mixing  the  ethereal  solutions  of  the  two 
compounds,  only  very  little  of  this  mass  is  formed,  while  the  filtrate, 
on  evaporation,  will  yield  white  crystals  which  melt  at  6G°  C,  are 
decomposed  by  hot  water,  but  may  be  recrystallized  from  benzol, 
and  have  the  composition  C^i  H^o  N"  O^  Cl..,  representing  one  mole- 
cule each  of  chloral,  quinoline,  and  water. 

Quinoline  and  Phenols.  K.  Hock.  (Ber.  der  deutscli.  chem. 
Ges.,  xvi.  885-887.)  The  author  observed  a  rather  considerable 
rise  of  temperature  to  take  place  on  mixing  quinoline  and  phenol ; 
the  liquid  remained  transpai'ent,  but  the  author  was  unable  to  obtain 
a  well-defined  compound.  By  combining,  with  the  aid  of  heat, 
2  molecules  of  quinoline  with  1  molecule  of  resorcin  a  crystalline 
mass  of  quinoline-resorcin,  CojHoq  No  On,  is  obtained,  which  may  be 
recrystallized,  is  readily  soluble  in  alcohol,  ether,  and  chloroform, 
insoluble  in  benzene,  sparingly  soluble  in  cold  water,  and  has  a 
bitter,  somewhat  acrid  taste.  In  a  similar  manner  may  liydroqui- 
oioiic-rpiijioUne  be  obtained,  which  has  similar  properties,  but  like 
hydroquinone  turns  red,  when  moist,  on  exposure  to  the  air.  Both 
compounds  possess  antiseptic  and  antipyretic  qualities,  and  arc 
being  used  in  the  hospital  of  Bern. 

Decomposition-Products  of  Coal-Tar  Quinoline.  E.  Jacobseu 
and  C  L.  Ucimcr.  {IJr,-.  der  detilsch.  chem.  Ges.,  xvi.  1082-1087.) 
The  authors  have  mentioned  the  formation  of  a  yellow  dje  obtained 
by  the  action  of  phthalic  anhydi'ide  on  coal-tar  quinoline  (Ber.,  xvi. 
613),  which  was  supposed  to  be  identical  with  Traub's  quino- 
])hthalene,  obtained  from  quinoliuc  which  had  been  prepared  from 
ciuchoniue  (Lvr  xvi.,  878).     They  prepare  it  by  heating  the  com- 
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mercial  quiuoline,  boiling  at  235-240^  (2  parts),  with  phthalic 
anhydride  (1  part),  and  zinc  chloride  (1  part),  for  four  to  five  hours 
at  200°  ;  the  product  is  dissolved  in  concentrated  sulphuric  acid  at 
100°,  and  the  solution  poured  into  water,  when  the  dye  separates 
and  can  be  purified  by  crystallization,  first  from,  glacial  acetic 
acid,  and  then  from  alcohol.  It  forms  slender,  gold- coloured, 
needles,  melting  at  234-235°,  and  subliming  at  higher  temperatures. 
It  is  insoluble  in  water,  very  sparingly  in  ether,  but  more  readily 
in  boiling  alcohol  and  in  glacial  acetic  acid.  It  dyes  silk  and 
cotton,  and  resists  the  action  of  light,  acids,  and  alkalies  ;  it  has  no 
basic  properties,  water  separating  it  unchanged  from  its  solution  in 
sulphuric  acid.  The  numbers  obtained  on  analysis  agree  better 
with  the  formula  CjgHjiNO,,  than  with  CjyHgNO.i,  and  this  led 
the  authors  to  the  supposition  that  the  formation  of  this  dye  might 
be  due  to  the  presence  of  methylquinoliue,  and  that  it  is  not  derived 
from  the  quinoline  itself.  They  prove  that  this  is  the  case  by  show- 
ing that  after  the  whole  of  the  methylquinoline  has  been  converted 
into  the  dye,  the  unattacked  quinoline  no  longer  gives  the  reaction ; 
and  also  that  the  yellow  dye  is  decomposed  by  heating  with  hydro- 
chloric acid  into  phthalic  acid  and  quinaldine  (methylquinoline), 
and  that  it  can  be  re-made  from  the  latter,  according  to  the  equation 
Cio  Hg  N  +  Cg  H^  O3  =  Cjg  Hji  N  Oo  +  H.>  0.     Its  constitution  is  pro- 

c.co. 

bably  Cg  H^  <C  [  /  Cq  H^,  i.e.,  quinaldine,  in  which 

N:    CMe.  C.CO 

two  hydrogen-atoms  of  the  pyridine  nucleus  are  replaced  by  the 
phthalic  radical.  Homologues  of  quinoline  containing  methyl 
groups  in  the  benzine  nucleus  only  do  not  react  with  phthalic  acid, 
whilst  homologues  of  quinaldine  behave  in  the  same  way  as  the 
latter  substance. 

The  red  dye  previously  obtained  by  Jacobsen  by  the  action  of 
benzotrichloride  on  coal-tar  quinoline  can  neither  be  obtained  from 
pure  quinoline  nor  from  pure  quinaldine,  its  formation  being  ap- 
parently dependent  upon  a  mixture  of  the  two. 

Pyridine  Bases.  A.  Laden  burg.  (Ber.  cler  deutsch.  cJmn.  Ges., 
xvi.  1410.)  When  pyridinethyl  iodide  is  heated  at  the  melting 
jDoint  of  lead,  a  black  mass  is  formed  which,  on  distillation  with 
excess  of  soda,  yields  water  and  an  alkahne  oil  insoluble  in  water. 
The  oil  (dried  over  potash)  has  not  a  constant  boiling  point,  but 
distils  between  130°  and  170°.  It  appears  to  consist  of  a  mixture 
of  aromatic  hydrocarbons  (b.  p.  80-140°),  pyridine  and  ethyl- 
pyridine. 

E 
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Bases  of  tlie  Pyridine  and  Piperidine  Series.  A.  Ladeuburg. 
(Oomptes  Bendus,  xcviii.  516;  Joiirn.  Chem.  Soc,  1884,  759.)  The 
bases  of  the  pyridine  series  are  tertiary  bases,  and  they  combiue 
"VYith  alcoholic  iodides,  forming  quaternary  iodides.  When  these 
iodides  are  heated  in  sealed  tubes  at  about  290',  they  are  partially 
converted  into  hydriodides  of  tertiary  bases  homologous  with  the 
pyridine  employed.  By  this  reaction  two  isomeric  bases  are  always 
obtained  :  one,  which  is  formed  in  largest  proportion,  belonging  to 
the  y-series  ;  whilst  the  other,  obtained  in  smaller  quantity,  and 
having  a  higher  boiling-point,  probably  belongs  to  the  a-series. 

"When  the  compound  of  pyridine  with  ethyl  iodide  is  treated  in 
this  way,  it  yields  two  lutidines,  one  of  which  boils  between  153° 
and  154°,  and  yields  isonicotianic  acid  on  oxidation,  whilst  the  other 
boils  at  about  106°,  and  on  oxidation  yields  traces  only  of  an  acid 
which  has  not  yet  been  isolated.  The  compound  with  propyl  iodide 
yields  two  collidines,  one  of  which,  y-proj^yl-pyridine,  boils  at  163°, 
and  yields  isonicotianic  acid  on  oxidation ;  whilst  the  other  boils  at 
174°,  and  is  chai'acterized  by  its  slightly  soluble  and  distinctly 
crystalline  platinochloride.  The  compound  with  methyl  iodide 
seems  to  behave  in  a  precisely  similar  manner,  but  the  products- 
have  not  yet  been  isolated.  If  these  quaternary  iodides  are  heated 
at  a  still  higher  tempei-atui^e,  ammonia  and  a  considerable  propor- 
tion of  aromatic  hydrocarbons  are  formed.  Ethylbenzene  was 
obtained  in  this  way  from  the  compound  with  ethyl  iodide. 

The  conversion  of  pyridine  bases  into  piperidine  bases  is  effected 
by  the  action  of  sodium  on  a  hot  alcoholic  solution,  practically  the 
theoretical  yield  being  obtained,  and  in  this  way  a  whole  series  of 
homolognes  of  piperidine  can  be  prepared.  Pyridine  yields  a  piperi- 
dine which  seems  to  be  identical  with  the  piperidine  obtained  from 
piperine.  Crude  methyl-pyi-idine  from  Dippel's  oil,  however,  yields 
a  methjl-pyridine  entirely  different  from  that  described  by  Hof- 
mann.  It  is  a  transparent,  strongly  alkaline  liquid,  which  boils 
at  122°,  and  has  the  odour  of  piperidine.  It  dissolves  in  water  with 
development  of  heat,  but  separates  from  a  very  strong  solution  on 
heating.  It  yields  a  crystalline  and  non-deliquescent  hydrochloride, 
a  very  soluble  cystalline  platinochloride,  and  a  much  less  soluble 
aurochloride,  which  melts  in  slightly  warm  water.  The  crude 
methyl-pyridine  from  which  this  base  was  obtained  contained 
/5-methyl-pyridino,  together  with  a  larger  proportion  of  a-picoliue. 

y-Ethylpiperidine  is  obtained  in  the  same  way  from  the  y-ethyl- 
pyridine  prepared  by  the  method  described  above.  It  boils  at  143°, 
forms  a  crystalline  hydrochloride,  has  an  odour  resembling  that  of 
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coniciue,  and  behaves  like   this  latter  compound   in   contact   with 
water. 

Kairine  and  Kairoline :  Hydroxyquinolinemethyl  Hydride  and 
Guinolinemethyl  Hydride.  M.  Filehne.  (Fharni.  Jonm.,  3rd 
series,  xiv.  3S3.)  The  present  paper  treats  of  the  physiological 
properties  of  these  bodies.  They  are  both,  as  well  as  some  other 
compounds  of  the  quinoline  series,  very  powerful  anti-pyretics,  but 
have  no  local  action,  aud  are  therefore  valuable  medicines  in  cases 
of  fever.  They  are  quite  similar  in  action ;  kairoline  is,  however, 
less  energetic,  and  slower  in  action  than  kairine.  Kairine  has  been 
tried  in  a  series  of  acute  and  chronic  febrile  diseases,  and  in  all,  its 
antithermic  action  was  found  to  be  constant. 

The  hydrochloride  is  the  salt  employed  ;  it  is  a  clear  crystalline 
greyish  yellow  powder,  very  soluble  in  water,  and  has  a  bitter  some- 
what aromatic  taste.  After  administering  the  powder,  water  should 
be  drunk  freely.  Its  use  is  not  accompanied  by  any  unpleasant 
effects  such  as  headache,  ringing  in  the  ears,  sickness,  etc.  With 
regard  to  its  antithermic  properties,  doses  of  1  to  1*5  gram  in 
healthy  adults  have  no  physiological  action  and  no  effect  on  the 
temperature ;  whilst  in  cases  of  adult  patients  or  debilitated  sub- 
jects, a  dose  of  1  gram  every  two  hours  must  not  be  exceeded, 
otherwise  cyanosis  is  apt  to  ensue.  The  most  suitable  dose  in  adult 
fever  cases  is  0"3  to  0"5  gram  every  hour  or  half  hour.  The  interval 
between  one  gram  doses  should  not  exceed  two  and  a  half  hours, 
and  that  between  0*5  gram  doses  not  more  than  one  and  a  half  to  two 
hours,  for  the  effect  of  1  gram  only  lasts  three  hours,  whilst  that  of 
0"o  gram  is  of  two  and  a  quarter  hours  duration ;  to  produce  a  less 
pronounced  effect  the  dose  should  be  reduced  without  increasing 
the  interval.  When  the  influence  of  the  drug  ceases,  the  tempera- 
ture rises  again,  with  a  feeling  of  chilliness  amounting  sometimes  to 
actual  rigour.  Less  than  0'3  gram  given  at  once  has  no  practical 
effect  on  the  temperature ;  a  dose  of  0*3  to  1  gram  lowers  the  tem- 
perature by  ^  to  2°  ;  another  dose  given  before  the  effect  of  the 
former  one  passes  away,  causes  a  further  reduction;  and  if  0'5  gram 
be  given  hourly,  it  invariably  follows  that,  without  any  injurious 
effect,  the  temperature  falls  to  the  normal  point  or  below  it,  after 
the  fourth  (sometimes  after  the  third,  or  even  the  second)  dose. 
The  temperature  cannot  be  brought  below  S7-S6'i>°  C,  and  the  low 
temperature  is  maintained  only  as  long  as  the  administration  of  the 
drug  is  continued  every  two  and  a  half  hours  at  least,  otherwise 
shivering  occurs,  and  the  temperature  rises  to  the  point  correspond- 
ing to  the  acuteness  of  the  disease ;  this  drawback  is  overcome,  so 
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as  not  to  disturb  the  night's  rest,  by  judicious  dosing  during  the 
day,  and  by  giving  a  full  dose  of  2  grams  of  Icairoline  the  last  thing 
at  night.  The  action  of  kairine  begins  twenty- five  minutes  after 
the  dose  of  0"5  to  1  gram  is  taken  by  the  mouth ;  the  fall  in  tern- 
perature  is  more  rapid  the  larger  the  dose,  and  is  always  accom- 
panied  by  profuse  sweating,  which  lasts  only  as  long  as  the 
temperature  continues  to  fall.  During  the  use  of  these  drugs,  the 
urine  becomes  green,  but  contains  no  sugar  or  albumen.  Pneumonia 
patients  especially  have  enjoyed  great  comfort  from  the  use  of  this 
drug ;  in  fact,  such  cases  can  be  kept  quite  free  of  fever.  It  is  sug- 
gested to  use  kairine  as  a  remedy  in  malarial  affections,  by  giving 
1  gram  hourly,  three  hours  before  the  expected  attacks. 

Action  of  Nascent  Hydrogen  on  Pyrroline.    G.  L,  Ciamician  and 
M.  Dennstedt.      {Ber.   der  deutsch.   chem.   Ges.,   xvi.    ISSG-lS^-l; 
Journ.  Chem.  Soc,  1883,  1142.)     The  pyrroline  is  heated  with  zinc- 
dust  and  acetic  acid  for  twenty-four  hours,  and  the  product  distilled 
on  a  water- bath  under  diminished  pressure  to  expel  the  acetic  acid  and 
the  unaltered  pyrroline  ;  on  treating  the  residue  with  water,  a  green 
solution  is  obtained,  leaving  an  insoluble  residue  of  zinc-dust  mixed 
with  a  resinous  substance  insoluble  in  alcohol.    The  solution  is  freed 
from    zinc   by  means   of   sulphuretted   hydrogen,   acidulated  with 
hydrochloric  acid,  evaporated,  and  the  residue   steam-distilled  with 
an  excess  of  potash,  when  a  quantity  of  ammonia  is  given  off.     The 
distillate  is  acidulated  with  hydrochloric  acid,  evaporated,  and  the 
residue  dissolved  in  a  small  quantity  of   water,  and  again  distilled 
with    potash.      The  purified  oil    boils  at    90-91^;  it   is  extremely 
soluble  in   water,  and  absorbs  carbonic   anhydride    from  the  air, 
forming  a  solid  deliquescent  compound.      It  forms  a  hydrochloride, 
C4H7N,  HCl,   melting    at    173-174°,   readily    soluble    in    boiling 
alcohol,  from  which  it  crystallizes  in  prisms.     From  the  formula  of 
the  hydrochloride,  it  is  evident  that  the  free  hydropyrroline  has  the 
formula    C^K^N.       The    lAatlnochloride,   (C4  H^N).,,  Ho  Pt  Clg,    is 
sparingly  soluble  in  cold  water,  readily  in  boiling  water,  it  crystal- 
lizes in  the  triclinic  system.      Methyl  iodide  acts  very  violently  on 
hjdropyrroline,  with  formation  of  the  compound  C.^  HgMe  N,  Ale  I  ; 
this  crystallizes  from  boiling  alcohol  in  nacreous  scales,  melting  at 
286°  with  decomposition ;  it  dissolves  very  readily  in  water,  and  its 
solution   is   not   decomposed   by   potash.     By  the  action  of  freslily 
precipitated  silver  chloride,  the  corrci^pondiug  chloride   is  obtained. 
The  platinochloridc,  (Cg  Hjo^);!,  H^  Pt  Clg,   crystallizes  in    orange- 
coloured  needles,  with  variable  amounts  of  water.     By  the  action  of 
silver  oxide  on   a  solution   of  the   methiodide,  a   strongly  alkaline 
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liquid  is  obtained,  ■which  can  be  evaporated  nearly  to  dryness  with- 
out decomposition  ;  on  distilling  the  residue  it  decomposes,  yielding 
a  nearly  colourless  distillate,  sparingly  soluble  in  water,  and  having 
a  penetrating  odour  resembling  that  of  the  isonitriles. 

Nitrosohydropyrroline,  C4,  H^  N.  NO,  can  be  prepared  by  the  action 
of  potassium  nitrite  on  a  solution  of  the  base  in  dilute  sulphuric 
acid.  It  crystallizes  from  light  petroleum  in  needles,  melting  at 
37-38° ;  it  dissolves  very  readily  in  water,  alcohol,  and  ether,  and 
gives  the  characteristic  uitrosamine  reaction  with  phenol  and  siil- 
phui'ic  acid.  The  reactions  with  methyl  iodide  and  nitrous  acid 
show  that  hydropyrroline  is  a  secondary  base  of  the  formula 
C,  H(.  :   N  H. 

Action  of  Methyl  Alcohol  on  Piperidine  Hydrochloride.  A. 
Ladenburg.  (Z?er.  der  dentsch.  cliem.  Ges.,  xvi.  2057-2059.)  If 
piperidine  hydrochloride  is  heated  at  200°  with  methyl  alcohol,  the 
hydrochlorides  of  methyl-  and  dimethyl-piperidine  are  formed, 
together  with  methyl  ether.  These  changes  may  be  represented  by 
the  following  equations  : — 

(1)  2MeOH+  C5HnN,HCl=  Me,  0  +  CsH,^  N",HCl  +  Ho  0  ; 

(2)  Me  0  H  +  C5  Hii  N,  H  CI  =  C5  H^o  N  Me,  H  CI  +  H^  0 ;  and 

(3)  2  MeO  H  +  C5  H^^  N,  H  CI  =  C5  Hg N  Me.,  H  CI  +  2  H^  0. 

The  author  offers  some  remarks  on  the  constitution  of  the  piperi- 
dine derivatives.  Dimethylpiperidine  hydrochloride,  Cj  Hg  N  Moj, 
H  CI,  which  behaves  generally  as  a  substituted  ammonium  chloride, 
forms  methylpiperidine  when  distilled,  but  dimethylpiperidine  if 
heated  with  potash.  Hofmann  explains  this  change  by  supposing  a 
transformation  of  a  methyl-group  from  a  nitrogen-  to  a  carbon-atom, 
similar  to  that  which  takes  place  in  the  conversion  of  methylaniline 
into  toluidine.  The  author  objects  to  this  explanation,  and  points 
out  that  dimethylpiperidine  by  the  action  of  hydrochloric  acid  is  con- 
verted into  methyl  chloride  and  methylpiperidine  ;  a  change  which 
is  without  parallel  in  the  benzene  derivatives.  The  author  puts 
forward  another  view,  viz.,  that  in  the  formation  of  dimethyl- 
piperidine an  affinity  between  the  carbon-  and  nitrogen-  atoms 
is  broken  up,  and  then  the  second  methyl  group  attaches  itself 
to  the  nitrogen-atom.  Dimethylpiperidine  will  then  have  the 
constitution — 

C  Ho :  C  H .  C  H2 .  C  Hg .  C  Ho .  N  Me,, 

and  on  treatment  with  hydrochloric  acid  will  yield  a  base  isomeric 
with  piperidine,  C  Hj :  C  H .  C  H2 .  C  Ho .  C  Ho .  N  Me  H,  which  is 
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converted  into  metliylpiperidiue.  Several  otbei'  observations  agree 
with  this  explanation ;  first  the  formation  of  trimethylamine  and 
not  trimetbylpiperidine,  by  the  action  of  methyl  iodide  on  dimethyl- 
piperidine ;  secondly,  the  fact  that  jjiperylene  takes  up  four  and 
not  two  atoms  of  bi'omine ;  thirdly,  the  decomposition  of  the  base 
obtained  from  dimethylpipei'idine  by  the  action  of  methyl  iodide 
and  silver  oxide  into  piperylene  and  trimethylamine,  thus  : — 

C  Ho :  C  H.(C  Ho). .  N"  Meo,  Me  O  H  = 
C  Ho :  C  H.C  Ho.C  Ho :  C  Ho  +  N  Me,.  +  HoO. 

Synthesis  of  Piperidiiie.  A.  Ladenburg.  (Ber.  der  deutsch. 
cliem.  Ges,,  xvii.  156.)  Pyridine  cannot  be  converted  into  piperi- 
dine  by  the  action  of  tin  and  hydrochloric  acid,  but  by  the  action  of 
sodium  on  an  alcoholic  solution  of  pyridine  the  hydrogenisatiou  can 
be  effected,  although  only  in  small  part.  The  separation  of  the 
bases  was  efiected  by  nitrous  acid,  the  resulting  nitrosopiperidine 
being  afterwards  decomposed  by  hydrochloric  acid.  The  platino- 
chloride  prepared  fx'om  the  base  showed  a  complete  agreement  in 
properties  with  those  of  piperidine  platinochloride. 

Studies  on  Morphine.  O.  Hesse.  {Annalen  der  Chemie,  ccxsii., 
part  2.)  The  author  has  investigated  the  behaviour  of  morphine 
with  acetic  anhydride,  propionic  anhydride,  and  methyl  iodide ;  the 
behaviour  of  the  morphine-methyl  compounds  with  acetic  anhy- 
dride ;  the  action  of  methyl  iodide  iipon  morphine  in  presence  of 
bases ;  the  behaviour  of  methyl  morphine  (codeine)  with  acetic  and 
propionic  anhydride;  the  action  of  methyl  iodide  upon  methyl- 
morphine  ;  the  behaviour  of  methyl-morphine-metliyl-chloride  with 
acetic  anhydi-ide ;  the  reaction  of  the  corresponding  iodide  with 
bases,  and  of  the  hydroxide  concerned  with  water ;  the  behaviour 
of  methyl-morphimetine  with  acetic  anhydride  and  methyl  iodide  ; 
the  action  of  acetic  anhydride  upon  the  a-chloi"ide ;  the  behaviour 
of  the  a- iodide  with  alkali,  and  the  reaction  of  the  /3-chloride  with 
acetic  anhydride.  The  author  concludes  from  the  results  obtained 
that  morphine  contains  only  two  atoms  of  hydrogen,  capable  of 
being  substituted  by  radicals  of  the  fatty  series.  One  of  the 
hj^droxylcs  in  morphine  is  more  resistent  than  the  other. 

Papaverine.  G.  Goldschmidt.  QLonatsli.  Cliem.,iv.'70--i-'t07 .) 
The  oxidation  of  papaverine  with  potassium  permanganate  yields 
nothing  but  uncr^-stallizablc  products.  On  boiling  this  base  with 
a  somewhat  dilute  solution  of  potassium  permanganate,  ammonia  is 
given  off,  and  an  uncr^'stallizable  acid  is  formed  which  decomposes 
carbonates  and  forms  amorphous  salts. 
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Papaverine  fused  with  potassium  hydroxide  yields  protocatechnic 
acid  and  an  alkaUne  distillate  containing  papaverine,  methylamine, 
and  dimethylhomocatechol,  boiling  at  218°  and  convertible  by 
oxidation  into  protocatechudimethyletheric  acid.  The  same  two 
volatile  products,  dimethylhomocatechol  and  methylamine  are 
formed  in  the  dry  distillation  of  papaverine,  and  apparently  also  in 
the  distillation  of  that  base  with  lime  or  zinc-dust. 

Baryta  water  acts  very  slowly  on  papaverine,  with  evolution  of 
ammoniacal  vaj^ours,  and  formation  of  a  very  small  quantity  of  a 
greasy  substance  smelling  like  guaiacol.  Sodium-amalgam  slowly 
converts  papaverine  in  alcoholic  solution  into  a  thick  oil,  which 
deposits  crystals  after  long  standing.  With  acetic  anhydride  and 
sodium  acetate,  papaverine  does  not  yield  an  acetyl-derivative, 
whence  it  may  be  inferred  that  this  base  does  not  contain  an  acetyl- 
group. 

Papaverine,  heated  with  hydrochloric  acid  in  a  sealed  tube  at 
130°,  yields  a  gas  which  burns  with  a  green  flame  (probably  methyl 
chloi-ide)  and  a  solution,  the  evaporated  residue  of  which  forms  a 
thick  brown  oil,  which,  in  dilute  aqueous  or  alcoholic  solution,  gives 
with  ferric  chloride  a  deep  emerald-green  coloration,  changed  by 
sodium  carbonate  to  red — a  reaction  probably  due  to  homocatechol. 
With  potash-lye,  the  oil  forms  a  dark-brown  liquid.  Sodium  car- 
bonate added  to  the  aqueous  solution  of  the  oil,  throws  down  a 
white  flocculent  precipitate  which  soon  resinizes  after  filtration,  and 
"tui'ns  green  in  contact  with  the  air.  These  reactions  point  to  the 
presence  of  apomorphine. 

Oxidation  of  Morphine.  L.  Barth  and  H.  Weidel.  (Monatsh. 
fiir  Chevi.,  iv.  700.)  The  action  of  most  oxidizing  agents  on 
morphine  does  not  yield  very  definite  results ;  potassium  per- 
manganate, however,  in  slightly  alkaline  solution  acts  on  it 
somewhat  more  energetically,  yielding  as  chief  product  a  light 
brownish  uncrystallizable  acid  syrup,  which  forms  amorphous  salts, 
and  when  mixed  with  cupric  acetate,  remains  clear  at  first,  but 
becomes  turbid  on  boiling,  depositing  a  blue-green  flocculent 
precipitate,  which  redissolves  on  cooling.  This  result  is  like  that 
which  is  obtained  by  similar  treatment  of  cinchomeronic  and 
pyridine-tricarboxylic  acids.  Morphine  subjected  to  dry  distilla- 
tion with  lime,  yields  a  basic  oil  having  a  decided  odour  of  pyridine. 
Arsenic  acid  acts  but  slowly  on  morphine,  even  in  sealed  tubes, 
yielding  a  base  which  appeai-s  to  contain  one  methyl-group  less 
and  one  hydroxyl-group  less  than  morphine;  the  action  is  however 
variable,  and  so  are  the  products.     When  morphine  is  heated  with 
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potassium  hydrate  till  the  surface  of  the  melt  begins  to  glow, 
and  the  product,  after  cooling,  is  acidulated,  brown-black  nou- 
nitrogenous  flocks  are  deposited,  and  a  solution  is  obtained  from 
•which  ether  exti'acts  a  considerable  quantity  of  substance;  and  on 
expelling  the  ether,  digesting  the  residue  with  water,  precipitating 
the  filtrate  with  lead  acetate,  decomposing  the  precipitate  with 
sulphuretted  hydrogen,  evaporating,  and  repeatedly  crystallizing 
the  residue,  a  product  is  obtained  consisting  of  protocatechuic  acid. 
The  filtrate  freed  from  lead  and  evaporated  yields  more  proto- 
catechuic acid,  together  with  another  acid  which  crystallizes  in 
prisms,  and  gives  no  colour-reaction  with  iron  salts. 

When  the  melting  with  potash  was  conducted  in  a  silver  retort, 
and  the  vapours  were  received  in  dilute  hydrochloric  acid,  methyl- 
amine  was  obtained,  together  with  a  small  quantity  of  another  base. 

The  absence  of  aromatic  compounds  amongst  the  products  formed 
by  oxidizing  morphine  with  permanganate,  and  the  non-occurrence 
of  derivatives  of  pyridine  (or  quinoline)  in  the  oxidation  of  this 
alkaloid  with  caustic  alkali,  seems  to  show  that  the  mode  of  com- 
bination of  the  aromatic  and  of  the  pyridine-  (or  quinoline-)  groups 
in  it,  is  different  from  that  which  exists  in  narcotine,  which,  it  is 
well  known,  is  easily  resolved  into  its  two  principal  constituents. 

The  Salts  of  Narcotine.  D.  B.  Dott.  (Pharm.  Journ.,  3rd 
series,  xiv.  581.) 

Meconate. — "When  narcotine  and  meconic  acid  are  dissolved 
together  in  water,  in  molecular  proportions,  i.e.,  two  molecules  of 
the  base  to  one  of  the  acid  (which  is  di-basic),  a  syrupy  solution  is 
obtained  which  refuses  to  yield  crystals.  If  evaporated,  the  salt 
dries  as  a  varnish.  Unlike  most  amorphous  salts,  this  is  not 
readily  taken  up  by  water.  When  the  proportions  for  the  acid 
meconate  are  used,  a  clear  viscous  solution  is  obtained.  This 
ultimately  becomes  filled  with  crystals;  but  the  author  has  not  yet 
ascertained  whether  they  are  really  a  crystalline  acid  salt,  or  only 
the  neutral  salt  with  separated  acid.  "  The  books "  give  no 
information  about  these  meconates. 

Acetate. — This  is  one  of  the  only  two  crystalline  salts  mentioned 
by  the  older  authorities.  According  to  Berzelius,  it  is  prepared  by 
"  dissolving  narcotine  in  concentrated  acetic  acid,  and  evaporating 
ill  vacuo  in  presence  of  lime."  The  author  prepared  a  quantity  of 
acetate  according  to  these  directions  (leaving  out  the  lime).  Nai'- 
cotine  will  not  dissolve  in  an  equivalent  of  glacial  acid;  indeed,  a 
clear  solution  was  only  obtained  by  warming  with  several  times 
that  amount.     On  cooling,  the  solution  before  long  became  filled 
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with  crystals,  which  were  strongly  pressed,  first  in  calico  and  then 
between  blotting  paper.  The  crystals  were  immediately  bottled, 
and  two  portions  weighed  off  as  quickly  as  possible.  One  of  these 
was  mixed  with  ten  times  its  weight  of  calcium  hydrate,  and 
exposed  in  the  water-bath,  while  in  the  other  the  narcotine  was 
determined  by  precipitation  with  ammonia. 

23"04  grs.  lost  in  w.  b.  0'36  gr.  =  1"56  per  cent. 

26'45  grs.  treated  with  cold  water  left  undissolved  24"28  grs. 

By  NH3  0'66  gr.  was  obtained  in  addition,  making  the  total 
narcotine  =  94!-29  per  cent. 

Calculated.  Found. 
+ 

(Co2H.3NO;)3.  CjH^Oa.H^O,      N     .     94-07     .  94-29 

H2O     .       1-36     .  1-56 

Whence  it  is  probable  that  the  salt  obtained  as  just  described  has 
the  above  composition.  In  any  case,  it  is  of  no  value,  on  account 
of  its  insolubility  in  water,  or  (what  amounts  practically  to  the 
same  thing)  its  immediate  decomposition  by  water. 

Hi/drochloride. — The  dry  salt  was  correctly  described  by  Regnault 
and  Robiquet,  but  they  made  no  mention  of  water  of  crystalliza- 
tion. Dr.  Wright  was  the  first  who  fully  investigated  this  salt,  and 
the  author's  analysis  leads  to  the  same  conclusion,  that  the  normal 
hydrochloride  has  the  composition  Coo  H23  N  O7.  H  CI.  Ho  0.  Strong 
solutions  of  this  salt  show  a  curious  tendency  to  gelatinize,  like  the 
salts  of  cryptopine.  The  muriate  of  narcotine  may  be  regarded  as 
its  most  important  salt,  being  easily  prepared  and  fully  soluble. 

Sulphate. — The  author  has  not  been  able  to  find  any  published 
reference  to  this  salt,  which  is  readily  obtained  by  dissolving 
narcotine  with  the  theoretical  proportion  of  sulphuric  acid  and 
allowing  to  crystallize.  Some  of  these  crystals  were  dried  by 
exposure  to  the  air,  and  a  weighed  quantity  of  the  air-dry  salt 
placed  in  the  water-bath.     14"55  grs.  lost  O'lO  gr.  =  0'G8  per  cent. 

Two  portions  of  the  same  salt  were  dissolved  in  water,  an  excess 
of  ammonia  added,  and  the  precipitates  collected  and  weighed. 

17-200  grs.  gave  14-30  grs.  =  83-13  per  cent. 

6-555  grs.  gave  5-45  grs.  =  83-14  per  cent. 

14-55  grs.  dried  at  130°  C.  gave  only  78-35  per  cent.,  indicating 
decomposition  at  that  temperature. 

The  salt  dried  in  the  water-bath  lost  weight  further  in  the  air- 
bath  at  120°.  9-74  grs.  lost  0-675  gr.  =  loss  in  weight  of  6-93  per 
cent,  on  the  air-dry  salt. 

From  the  results  obtained  it  was  suspected  that  the  sulphate  used 
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in  these  experiments  had  been  over  dried  by  too  long  exposure  to 
the  air.  A  quantity  of  it  was  therefore  moistened  with  water,  and 
when  apparently  just  dry  was  transferred  to  the  water-bath. 

9740  grs.  lost  0'14o  gr.  =  1-48  per  cent. 

It  would,  therefore,  ap^^ear  that  narcotine  sulphate  has  the  com- 
position (CotHojNO-)^.  Ho  S  0^.  4H2O,  and  that  it  loses  one 
molecule  of  its  water  below  100^  C,  the  remainder  at  a  higher 
temperature. 


+ 

N.,H.,S0^.4HoO              H.,0 

Calculated. 
.       7'22       . 

Found. 
6-93 

+ 

N.H,,SO4.3H.,0.H..O    H.,0 

.       1-71       . 

1-48 

'  + 
N 

.     82-93       . 

83-13 

The  meconate,  muriate,  and  sulphate,  dissolve  completely  iu 
water,  and  their  solutions  remain  clear  even  when  largely  diluted. 
IS^ot  so  the  acetate.  By  adding  hot  water  to  a  solution  of  narcotine 
in  dilute  acetic  acid,  the  greater  part  of  the  alkaloid  is  pi'ecipitated. 
The  solutions  of  all  salts  of  narcotine  are  acid,  i.e.,  they  behave  as 
if  they  contained  free  acid.  Water  seems  to  cause  a  slight  decom- 
position in  the  sulphate  and  hydrochloride,  and  an  almost  complete 
one  in  the  acetate. 

Codeine  Hydrobromide.  D.  B.  Dott.  (Pharm.  Journ.,  3rd 
series,  xiv.  017.)  Codeine  hydrobromide  crystallizes  from  an 
aqueous  solution  in  radiate  tufts  of  four-sided  prisms.  The  solu- 
bility in  water  was  determined  by  digestion  at  a  temperature 
below  CO"  F.  for  twenty-four  hours,  then  at  60^  for  two  hours,  when 
portions  of  the  solution  were  weighed  and  evaporated  to  dryness  on 
a  water-bath. 

(a)   165  grs.  solution  left  1"93  grs.  =  1'97  grs.  2 — hydrate. 
IGo — 1-97     oT  -- 
1-97 
{I)  144-25  grs.  left  170  =  173  grs.  2— hydrate. 
144-25-l-73^  3^.33^ 
1'73 

The  solubility  in  water  at  G0°  F.  is,  therefore,  approximately  1 
in  82-5. 

With  the  heat  of  a  water-bath  S'04  grs.  of  the  air-dry  salt  lost 
0-17  gr.  =  2-11  per  cent.  Cj,  Un^  N  O,,.  H  Br.  2  Ho  O  =  21G  per  cent, 
fori  Ho  0.  In  the  air-bath  at  115°  C.  574  grs.  lost  0-485  gr.  = 
8-44  per  cent.  Cjs  Ho^  N  O.j.  H  Br.  2  H,  0  =  8-G5  per  cent,  for  2  Ho  O. 
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It  is,  therefore,  evident  that  the  hydrobromide,  like  the  hydro- 
chloride, loses  a  fourth  part  of  its  combined  water  at  the 
temperature  of  the  water-bath,  and  the  remainder  at  some  tempera- 
ture above  100°.  To  avoid  fractions  of  molecules,  the  formula 
should  be  written  (CigHni  N  O3.  HBr.)o,  4  Hn  0,  or  more  accu- 
rately (having  in  view  the  researches  of  Dr.  Wright),  Cgg  H40  ^"2  Og. 
2  H  Br.  4  Ho  0. 

Caffeine  and  its  Salts.  H.  Biedermann.  (^Archiv  der  Pharni. 
[3],  5xi.,  175-186.  From  Journ.  Chem.  Soc.)  The  author  has 
examined  caffeine  and  its  principal  salts,  as  the  existence  of  many 
of  these  has  recently  been  denied  by  several  authors.  Caffeine, 
Cg  H^o  N^  O2,  Ho  0,  melts  at  230-5°  ;  the  aurochloride  of  caffeine  has 
the  formula  Cg  H^o  N^  Oo,  H  CI,  Au  CI3  +  2  Ho  O,  and  the  platinochlor- 
ide  the  formula  (Cg  Hjq  N.^  Oo)o,  H.  Pt  Clg.  Caffeine  hydrochloride, 
C8HioN^Oo,HCl  +  2HoO;hydrobromide,C8HioN^Oo,HBr  +  2H.O; 
nitrate,  C8HioNi9o,HN03  +  HoO;  sulphate,  CgH^oNiOo,  HoSO^; 
formate,  CgH^oN^Oo,  HoC  Oo;^  acetate,  CgHigN^Oo,  2AcH0; 
butyrate,  CgHif,N^Oo,"c.iHgOo;  and  valerate,  CgHigN^Oo,  C-H^o  Oo, 
were  all  obtained  in  the  crystalline  state  by  dissolving  caffeine  in 
the  appropriate  acid,  and  evaporating  the  solution  over  potasli.  All 
these  salts  are  unstable,  and  cannot  be  crystallized  from  alcohol  or 
water;  at  100°  they  are  either  wholly  or  partially  decomposed. 
Anhydrous  chlorides  having  the  formula  Cg  H^qIS'j^  Oo,  4H  CI,  and 
C8H;^qN^Oo,  H  CI,  were  obtained  by  the  action  of  dry  hydrochloric 
acid  gas  on  caffeine.  A  normal  sulphate  was  also  obtained  which 
crystallized  with  1  mol.  Ho  0.  When  caffeine  is  dissolved  in  a 
strong  solution  of  hydriodic  acid,  and  the  solution  evaporated  over 
potash,  the  normal  hydriodide  is  not  alone  obtained,  but  a  periodide, 
(Cg  H^Q  ]Sr^  Oo,  H  I,  Io)o  +  3  Ho  0,  and  also  a  mixture  of  the  normal 
hydriodide,  Cg  H^o^i  d,  H  I,  and  the  hydriodide,  Cg  HioNj  Oo,  2  H  I. 

Occurrence  of  Caffeine  in  Cocoa.  E.  Schmidt.  {Liehufs 
Annalen,  ccxvii.  306-308.)  The  mother-liquors  left  in  the  prepara- 
tion of  theobromine  from  cocoa  yielded  a  few  needle-shaped  crystals, 
which  the  author  found  to  be  identical  in  all  respects  with  caffeine. 
For  the  purposes  of  estimation  he  recommends  cold  benzol  for  the 
separation  of  the  two  bases. 

Caffeine  Methhydroxide.  E.  Schmidt.  {Ber.  der  deutscli.  cliem. 
Ges.,  xvi.  2587;  Journ.  CJiem.  Soc,  1884,  338.)  In  the  hope  of 
obtaining  an  insight  into  the  constitution  of  caffeine,  the  author 
submitted  caffeine  methhydroxide  to  the  action  of  hydrochloric 
acid.  He  previously  showed  that  caffeine  and  the  theobromine 
yield  the  same  decomposition- products  when  treated  in   this  way ; 
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but  the  reaction  threw  no  light  on  the  constitution  of  these  sub- 
stances. Caffeine  methhydroxide,  Cg  H^q  N^  Oo,  Me  O  H  +  Ho  0,  is 
readily  obtained  by  the  action  of  moist  silver  oxide  or  caffeine  meth- 
iodide.  When  it  is  dissolved  in  fuming  hydrochloric  acid,  and  left 
for  from  fourteen  to  twenty  days  to  evaporate  spontaneously,  amalic 
acid  separates,  with  simultaneous  formation  of  methylamine  and 
formic  acid,  the  production  of  amalic  acid  being,  however,  due  to  a 
secondary  decomposition  of  the  dimethyldialuric  acid  first  formed. 
A  considerable  portion  of  the  caffeine  methhydroxide  is  also  con- 
verted into  caffeine  methylchloride,  Cg  H^q  N^  Og,  Me  CI;  whilst  a 
smaller  portion  gives  rise  to  secondary  reactions. 

Caffeine  methhydroxide  suffers  no  appreciable  change  on  continued 
heating  above  its  melting  point  (137-138°),  but  is  completely  de- 
composed when  submitted  to  dry  distillation  in  a  current  of  hydro- 
gen, caffeine  being  produced.  Water  decomposes  it  at  about  200°, 
with  formation  of  carbonic  anhydride  and  methylamine.  With  a 
solution  of  bromine  in  chloroform  it  yields  a  readily  decomposable 
addition-compound,  which  is  decomposed  by  water  into  hydrobromic 
acid,  methylamine,  cholestrophane,  and  allocaffeine.  This  last  sub- 
stance is  probably  methylapocaffeine,  since  it  is  decomposed  into 
carbonic  anhydride  and  methylcaffuric  acid  when  boiled  with  water. 
By  the  action  of  hydrochloric  acid  and  potassium  chlorate,  caffeine 
methhydroxide  yields  dimetliylalloxan,  allocaffeine,  amalic  acid, 
cholestrophane,  and  methylamine  ;  with  chromic  mixture  it  yields 
carbonic  anydride,  formic  acid,  cholestrophane,  and  methylamine. 
Nitric  acid  (sp.  gr.  1"4)  decomposes  it  at  ordinary  temperatures, 
with  violent  evolution  of  carbonic  anhydride  and  formation  of 
methylamine  and  cholestrophane.  Baryta-water  also  decomposes  it 
in  the  cold. 

Action  of  Hydrochloric  Acid  on  Caffeine.  E.  Schmidt.  (Liehig's 
Annalen,  ccxvii.  270-287.)  It  was  thought  possible  that  theo- 
bromine might  be  formed  by  this  reaction  with  elimination  of  a 
methyl  group.  No  reaction,  however,  takes  place  below  about  240", 
the  caffeine  then  decomposing,  with  formation  of  carbonic  anhy- 
dride, ammonium  chloride,  methylamine  hydrochloride,  sarcosine 
hydrochloride,  and  traces  of  formic  acid, 

Cg  Hio  N.^  Oo  +  6  Ho  0  = 
2  C  O2  +  2  Me  N  Hj  +  N  H3  +  C  Ho  Oo  +  Cg  H^  N  Oo. 

The  reaction  is  effected  in  scaled  tubes,  the  temperature  being  main- 
tained at  240-250°  for  from  six  to  twelve  hours;  above  2GU°  the 
product  becomes  partially  carbonised.       The  caffeine  employed  was 
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the  pure  product  obtained  from  tea.  The  methylamine  hydrochloride 
is  separated  aud  purified  bj  means  of  its  platinochloride,  which 
crystallizes  partly  iu  lustrous  yellow  plates  aud  partly  in  orauge-red 
rosette-like  groups.  Tlie  sarcosine  was  identified  by  means  of  its 
copper  salt,  (Cg  Hg  N  Oo).!  Cuj  2  Ho  0  ;  sarcosine  obtained  by  the 
action  of  barium  hydroxide  on  caffeine  yielding  a  perfectly  similar 
salt.  These  results  show  that  caffeine  yields  the  same  products  by 
the  action  either  of  hydrochloric  acid  or  of  barium  hydroxide, 
except  that  iu  the  former  case  the  intermediate  product,  caffeidine 
is  not  produced.  Theobromine  is  decomposed  by  hydrochloric  acid, 
with  formation  of  the  same  products  as  iu  the  case  of  caffeine  ;  but 
the  proportion  of  ammonia  to  methylamine  is  in  this  case  two  mole- 
cules of  the  former  to  one  of  the  latter,  showing  that  the  additional 
methyl-group  in  the  caffeine  must  be  united  with  a  nitrogen-atom. 
The  fact  that  only  one  of  the  four  nitrogen-atoms  in  caffeine  can  be 
eliminated  as  ammonia  is  in  accordance  with  the  formula  given 
by  Fischer  (Annalen,  ccxv.  314)  and  Medicus,  but  is  not  explained 
by  Strecker's  formula. 

The  author  has  also  very  carefully  compared  artificial  caffeine,  as 
prepared  by  Strecker,  with  natural  caffeine  obtained  from  tea. 
His  results  confirm  those  previously  obtained  by  Strecker,  a  com- 
parison of  the  following  salts  proving  that  artificial  and  natural 
caffeine  are  identical.  The  hydrochloride,  Cg  H^q  N^  Og,  H  CI,  2  Hg  0, 
forms  colourless  monoclinic  crystals,  which  give  off  hydrochloric 
acid  and  water  by  exposure  to  air,  leaving  pure  caffeine  ;  the  same 
change  taking  place  rapidly  at  100",  or  by  the  action  of  water  or 
alcohol.  The  platinochloride,  (Cg  H^q  N^  02)2'  Ho  Pt  Clg,  crystallizes 
in  small  rosette-like  groups  of  needles,  and  contains  variable  amounts 
of  water.  Caffeine  aurochloride,  Cg  H^^  N^  Oo,  H  Au  Cl^,  2  Ho  0, 
f  jrms  lustrous  gold-coloured  plates.  Gaff^eine  methiodide,  Cg  HjqN^Oo, 
Mel,  Ho  0,  is  formed  when  caffeine  is  heated  for  some  hours  at 
130°  with  an  excess  of  methyl  iodide  in  sealed  tubes,  and  may  be 
purified  by  washing  with  cold  alcohol  and  crystallizing  from  water, 
in  which  it  is  moderately  soluble,  although  but  sparingly  so  in 
alcohol,  and  almost  insoluble  in  ether. 

Caffeine  and  Theobromine.  R.  Maly  and  R.  Andreasch. 
(JMonatsh.  Chum.,  iv.  369-387  ;  Journ.  Ghem.  Soc,  1883,  1016.) 

Action  of  Dilute  Alkalies  on  Gaffeine. — The  bodies  hitherto  obtained 
by  the  action  of  alkalies  on  caffeine  are  products  of  decomposition 
due  to  secondary  actions ;  thus  Wurtz,  by  distilling  caffeine  with 
potash,  obtained  methylamine,  and  Rochleder  obtained  the  same 
base   by   treating    caffeine  with    chlorine.      Strecker,  by  heating 
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caffeine  with  baryta-water,  obtained  a  new  base,  caflfeidine, 
Cj  Hjo  N^  0,  formed  according  to  the  equation  Cg  H;^o  Nj^  Oo  +  H,  O 
=  C  Oo  +  C-  H^o  Nj  0.  Secondary  actions  however  take  place  at  the 
same  time,  giving  rise  to  methylamiue,  formic  acid,  and  sarcosine, 
C3  Hr.  ]Sr  0.1,  the  formation  of  these  products  being  represented  by 
the  equation — 

CsHinN'^02  +  6H2  0  = 
C3  H7  N  O3  +  2  C  H5  N"  +  C  H.  Oo  +  2  C  0.  +  N  H... 

The  process,  as  usually  conducted,  yields  only  a  small  quantity  of 
caflfeidine ;  but  the  authors  of  the  present  paper  find  that  by 
moderating  the  action  of  the  alkali,  and  especially  by  keeping  down 
the  tempei'ature,  the  formation  of  secondary  products  may  to  a  great 
extent  be  avoided.  Moreover,  they  find  that  caflfeidine  itself  is 
only  a  secondary  product,  and  that  caffeine,  when  subjected  to  the 
gentle  action  of  alkalies,  simply  takes  up  1  mol.  water,  and  is  con- 
verted into  an  acid,  Cy  Hjr,  N^  0^,  which  is  resolved  by  boiling  with 
water  into  carbonic  anhydride  and  caflfeidine,  (CyHjoI^iO-- 
C  Oo  +  C7  H^o  IST^  0),  and  may  therefore  be  called  caflfeidine- 
carboxylic  acid. 

This  acid  is  easily  prepared  by  digesting  finely  divided  caflfeine 
at  30°  in  a  dilute  solution  of  potash  and  soda,  neutralising  with 
acetic  acid,  adding  a  solution  of  cupric  acetate,  and  decomposing  the 
copper  salt  thereby  precipitated  with  sulphuretted  hydrogen;  it  may 
be  purified  by  solution  in  chloroform  and  precipitation  with  benzene, 
and  is  thus  obtained  in  the  form  of  a  thick  oil,  which  on  exposure 
to  the  air  solidifies  to  a  yellowish  white,  slightly  crystalline  mass, 
very  easily  soluble  in  water.  On  boiling  its  aqueous  solution,  car- 
bonic anhydride  is  evolved,  and  there  remains  a  reddish  oil,  which, 
when  stirred  up  with  a  small  quantity  of  sulphuric  acid  and  treated 
with  alcohol,  solidifies  to  a  white  acicular  mass  of  caffeidine  sul- 
phate. This  reaction  forms  an  easy  way  of  preparing  cafteidine  : 
it  is  merely  necessary  to  decompose  the  copper  salt  with  sulphuretted 
hydrogen,  evaporate  the  filtrate  quickly,  and  treat  it  with  strong- 
sulphuric  acid. 

A  solution  of  mercuric  chloride  affords  a  delicate  test  for 
caffeidine-carboxylic  acid,  forming  with  its  soluble  salts  a  copious 
Avhite  precipitate,  which  is  not  a  simple  mei'cuvic  salt,  but  also 
contains  chlorine,  and  appears  to  have  the  composition — 

(C8HiiN,03)oHg,2HgC]o. 

When  decomposed  by  sulphuretted  hydi-ogen,  it  yields  a  filtrate, 
which  on  evaporation  leaves  cafteidine  hydrochloride. 
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Action  of  Alkalies  o)i  Thcohroviiiie. — The  behaviour  of  this  com- 
pound to  bases  is  totally  unlike  that  of  caffeine  ;  in  fact  it  reacts 
with  alkalies  and  alkaline  earths  like  an  acid,  forming  definite  salts. 
The  sodium  salt,  obtained  by  adding  theobromine  to  soda-lye  in 
such  quantity  that  a  portion  remains  undissolved  after  long  stand- 
ing, and  evaporating  the  filtrate  under  the  air-pump,  forms  milk- 
white  crusts  and  rings  destitute  of  crystalline  structure.  It  is 
extremely  soluble  in  water ;  has  a  strong  alkaline  reaction  ;  absorbs 
carbonic  anhydride  from  the  air,  and  is  decomposed  thereby.  Its 
aqueous  solution  forms  precipitates  with  silver  nitrate,  lead  acetate, 
and  zinc  chloride,  and  after  a  while  with  mercuric  chloride.  The 
barium  salt,  (C^Hyl^^  O.-,).!  Ba,  separates,  on  adding  theobromine  to 
baryta- water,  as  a  mass  of  microscopic  needles,  and  on  dissolving 
this  in  hot  water,  filtering,  and  leaving  the  filtrate  to  cool  slowly, 
the  compound  is  obtained  in  somewhat  larger  needles ;  forming  a 
snow-white  loosely  coherent  mass  having  a  somewhat  silky  lustre. 
It  is  but  spai'ingly  soluble  in  cold  water,  has  an  alkaline  reaction, 
and  the  solution  when  quickly  cooled  solidifies  to  a  stiff  jelly,  like 
gelatinous  silica.  When  heated  it  melts  to  a  liquid  which  solidifies 
by  slow  cooling  to  the  above-mentioned  mass  of  needles,  and  by 
rapid  cooling  to  the  jelly,  which  latter  however  gradually  passes 
into  the  former.  On  pouring  a  little  of  the  hot  solution  upon  a 
cold  surface,  it  solidifies,  and  may  be  pulled  off  like  a  membrane. 

Oxidation  of  Caffeidiiie  xvitli  Chromic  Acid. — The  authors  have 
previously  shown  that  caffeine  is  converted  by  oxidation  with 
chromic  acid  mixture  into  cholestrophane,  according  to  the 
equation, — 

CsHioN,0.  +  2H.,0  +  03  =  CO<  |     +C  H^N+N  H3  +  2  C  0.„ 

^N(CH3).  CO 

and  they  now  find  that  caffeidine  is  converted  in  like  manner  into 
dimethyloxamide, — • 

NH.  (CH3).C0 

C- Hi-, N4  0  +  2  Ho 0  +  03=  I      +CH5N  +  NH3  +  2CO.,. 

NH.  (CH3).C0 

Behaviour  of  Caffeine  in  the  Animal  Organism. — From  experiments 
in  which  cafi'eine  was  mixed  with  the  food  of  a  dog,  the  authors 
infer,  in  accordance  with  the  results  obtained  by  other  experimenters, 
that  the  greater  part,  if  not  the  whole,  of  the  caffeine  passes  un- 
changed through  the  organism,  and  may  be  recovered  in  the  urine. 

Theobromine.  E.  Schmidt  and  H.  Pressler.  (Journ.  Chem 
Soc,   1883,    872,    from   Liehi(fs    Annalen,   ccxvii.  287-300.)     To 
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prepare  theobromine,  tlie  authors  mix  cacao  which  has  been  freed 
from  oil  by  pressure,  with  half  its  weight  of  calcium  hydroxide, 
and  boil  repeatedly  with  80  per  cent,  alcohol.  After  recrjstallizing 
the  residue  obtained  from  the  evaporation  of  the  alcohol,  the 
theobromine  forms  a  white  crystalline  powder.  It  is  anhydrous, 
and  sublimes  at  about  290°  without  melting.  Its  salts  are  obtained 
by  dissolving  the  base  in  concentrated  acids,  and  resemble  those 
of  caffeine  in  their  instability,  being  decomposed  by  contact  with 
water  or  alcohol.  The  hydrobromide,  C^  Hg  N^^  On,  H  Br  +  Ho  0, 
forms  colourless  transparent  platy  crystals,  which  lose  their  water 
at  100°,  together  with  a  part  of  the  hydrobromic  acid.  The  hydro- 
chloride, Cy  HgN^  Oj,  H  CI  +  Hg  0,  crystallizes  in  colourless  rosette- 
like groups  of  needles,  which  lose  both  water  and  hydrochloric 
acid  at  100°.  The  platinocMorlde,  (Cj  Hg  N,^  00)0,  Ho  Pt  C\q  +  4Ho  0, 
has  been  described  by  Glasson.  According  to  the  authors,  it  some- 
times contains  4  Hg  0,  and  sometimes  5  Ho  0.  The  aurochloride, 
Cfj  Hg  N^  Oo,  H  Au  CI4,  forms  yellow  tufts  of  needles.  The  sulphate 
has  been  obtained  in  small  colourless  crystals,  but  of  varying 
composition.  The  nib-ate,  Cy  Hg  N^  Oo  H  N  O3,  has  been  described 
by  Glasson.  The  acetate,  Cy  Hg  N^  Oj,  Co  H^  Og,  forms  a  white 
voluminous  precipitate,  which  gradually  loses  its  acid  by  exposure 
to  the  air.  In  its  behaviour  to  methyl  iodide,  theobromine  differs 
markedly  from  caffeine,  for  on  heating  the  mixture  either  alone  or 
in  solution,  in  alcohol  or  in  chloroform,  no  combination  of  the 
theobromine  with  the  methyl  iodide  takes  place ;  whilst  if  a  mixture 
of  theobromine,  alcoholic  solution  of  potash,  and  methyl  iodide,  in 
equivalent  quantities,  is  heated  at  100°  in  sealed  tubes,  caffeine  is 
produced  identical  with  the  natural  base:  C^  HgN^  Oo  +  K  0  H + 
Me  I  =  C7  Hy  Me  N^  Oo  +  K  I  +  Hg  0.  On  heating  theobromine  with 
hydrochloric  acid  at  240-250°,  it  suffers  decomposition  similar  to 
that  of  caffeine,  yielding  ammonia,  methylamine,  sarcosine,  carbonic 
anhydride,  and  formic  acid.  The  same  products  are  also  formed  on 
boiling  theobromine  with  solution  of  barium  hydroxide,  and  attempts 
to  obtain  an  intermediate  product,  theohromidine  (corresponding 
•with  caffeidine),  have  as  yet  been  unsuccessful.  The  bromine- 
derivative,  CyHyBrNj^Oo,  obtained  by  the  direct  action  of  bromine, 
agrees  with  the  compound  described  by  Fischer.  When  theobromine 
is  boiled  with  five  parts  of  concentrated  nitric  acid  in  an  upright 
retort  until  the  greater  part  of  the  liquid  has  been  volatilised,  and 
the  residue  then  evaporated  on  a  water-bath,  amalic  acid  is  obtained. 
On  boiling  the  latter  with  concentrated  nitric  acid,  a  further  decom- 
position   takes    place,    with    evolution   of  carbouic  anhydride  and 
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formation  of  methylparabanic  acid  and  methylamine.  Maly  and 
Hinteregger  have  shown  that,  besides  these  products,  ammonia  is 
also  produced  when  the  oxidation  is  effected  by  means  of  chromic 
mixture.  Caffeine  is  decomposed  by  nitric  acid  in  the  same  way 
as  theobromine,  dimethyl parabanic  acid,  methylamine,  and  carbonic 
anhydride  being  formed,  but  in  this  case  no  ammonia. 

Xanthine  and  Hypoxanthine.  A.  Kossel.  (Zeitschr.  filr 
Physiol.  Chem.,  vi.  422-431.)  The  author  has  already  in  previous 
papers  shown  that  xanthine  and  hypoxanthine  are  formed  by  the 
action  of  dilute  acids  and  water  at  100°  on  nucleins,  a  group  of 
bodies  whose  representatives  are  found  everywhei'e  in  the  active 
cells  of  plants  and  animals,  and  which  may  therefore  be  regarded 
as  necessary  constituents  of  the  developmentally  active  living  tissue. 
It  was  therefore  concluded  that  these  products  of  decomposition  of 
nucleins  have  a  more  universal  distribution,  and  that  in  the  organs 
which  are  known  to  be  the  place  of  their  formation,  they  are 
produced  in  larger  amount  than  has  hitherto  been  assumed.  The 
present  paper,  relating  to  some  researches  in  regard  to  xanthine,  is 
in  supplement  to  former  communications  upon  the  investigation 
and  quantitative  determination  of  hypoxanthine  in  a  series  of 
animal  and  vegetable  structures. 

Action  of  Hydrochloric  Acid  on  Xanthine.  E.  Schmidt. 
(Liehig's  Anncden,  ccxvii.  308-312.)  Xanthine,  like  caffeine  and 
theobromine,  yields  ammonia,  glycosine,  carbonic  anhydride,  and 
formic  acid,  on  decomposition  with  hydrochloric  acid.  A  tempera- 
ture of  220-230°  C.  is  necessary  to  effect  a  complete  decomposition, 
while  a  partial  decomposition  takes  place  at  180°. 

Hyoscine  and  Belladonine.  A.  Ladenburg  and  C.  F.  Roth. 
{Ber.  der  deutsch.  chem.  Ges.,  xvii.  151,  152.)  Hyoscine  was  iso- 
lated by  the  authors  from  the  residues  from  the  preparation  of 
hyoscyamine.  It  is  resolved  by  the  action  of  alkalies  into  tropaic 
acid  and  pseudotropine,  a  base  isomeric  with  tropine.  Pseudo- 
tropine  melts  at  106°,  tropine  at  62°.  It  boils  at  241-243°.  It 
crystallizes  in  rhombohedra,  which  are  soluble  in  water  and  in 
chloroform.  By  the  action  of  methyl  iodide  upon  an  aqueous 
solution  of  the  base  at  100°,  it  is  converted  into  the  methyl  iodide, 
Cg  Hj- N.  C  H3T.  On  bringincr  this  compound  into  contact  with 
recently  precipitated  silver  chloride,  the  iodine  is  replaced  by 
chlorine,  and  the  chloride  thus  formed  gives  with  Pt  Cl^.  the  platino- 
chloride,  (CgH^g  jS".  H  Cl)2  Pt  CI4,  which  crystallizes  in  orange- 
coloured  shining  plates, 

BelloAonine. — The  authors  have  investigated  the  action  of  alkalies 
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upon  this  base.  Amongst  the  products  of  resolution  they  identified 
tropine,  an  oxytvopine,  and  tropaic  acid.  Further  researches  upon 
this  base  are  in  progi'ess. 

Derivatives  of  Pilocarpine.  P.  Chastaing.  (Comptes Be^idus, 
scvii.  1435.)  The  author  describes  compounds  obtained  by  the 
action  of  bromine  on  pilocarpine.  For  details  the  reader  is  referred 
to  the  original  paper. 

The  Alkaloids  of  Angustura  Bark.  CI.  Koerner  and  C. 
Boehringer.  (Gazz.  Chim.  Ital.,  xiii.  303-367  ;  Journ.  Chem.  Soc, 
1S84,  341.)  In  this  preliminary  notice  the  authors,  after  some 
historical  details  as  to  the  introduction  of  the  bark,  state  that  it 
contains  aromatic  substances  and  several  alkaloids,  the  amount  of 
the  latter  varying  in  different  specimens  from  0"8  to  1  per  cent. 
The  alkaloids  are  mostly  in  the  free  state,  and  may  be  extracted 
directly  from  the  bark  by  means  of  ether.  After  the  ethereal 
extract  has  been  washed  with  dilute  potash  solution,  the  addition  of 
oxalic  acid  or  dilute  sulphuric  acid  gives  a  yellow  crystalline 
precipitate  of  the  corresponding  salt  of  one  of  the  alkaloids, 
cusparine,  whilst  other  alkaloidal  salts  remain  in  solution. 

The  precipitated  cusparine  salt  is  moderately  soluble  in  boiling 
alcohol,  and,  on  cooling,  crystallizes  out  in  slender  needles  of  a 
magnificent  greenish  yellow  ;  this  colour  is  not  I'emoved  by  repeated 
crystallization,  or  by  treatment  with  animal  charcoal,  and  other 
salts  of  the  alkaloid,  obtained  from  the  yellow  precipitate  by 
decomposition,  are  also  intensely  yellow.  If,  however,  the  free 
cusparine,  C^g  H^y  N  0,,  obtained  from  these  coloured  salts,  is  crys- 
tallized several  times  from  light  petroleum,  and  then  reconverted 
into  the  salt,  this  is  found  to  be  colourless.  The  author  has  been 
unable  to  ascertain  the  cause  of  this  yellow  coloration.  The 
alkaloid  crystallizes  from  light  petroleum  in  tufts  of  slender 
needles  melting  at  92°;  it  is  moderately  soluble  in  ether,  more 
Tvjadily  in  alcohol.  The  sulphate,  oxalate,  and  hydrochloride 
of  the  base  are  but  sparingly  soluble  in  water;  the  acetate  is 
much  more  soluble,  but  the  solution  is  decomposed  if  largely 
diluted ;  the  tartrate  dissolves  readily.  The  platinochloride  was 
obtained  as  an  orange-yellow  crystalline  precipitate. 

AV^hen  treated  with  potassium  hydrate,  cusparine  splits  up, 
yielding  a  new  alkaloid  and  the  potassium  salt  of  an  acid  which 
seems  to  be  an  aromatic  derivative ;  the  acid  is  sparingly  soluble, 
and  crystallizes  readily.  The  alkaloid  crystallizes  from  alcohol,  in 
which  it  is  very  sparingly  soluble,  in  minute,  very  brilliant, 
colourless  needles;    it   decomposes  at  250°  without  melting.     An 
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attempt  to  decompose  the  cusparine  in  a  similar  manner  by  the 
action  of  hydrochloric  acid  failed,  as  it  began  to  carbonize  even 
at  100°. 

In  the  mother-liquors  from  which,  the  cusparine  was  originally 
precipitated  as  sulphate  or  oxalate,  another  alkaloid  is  found,  to 
which  the  authors  have  given  the  name  of  galUpeuie,  CooHrjxNOj. 
The  free  base  crystallizes  from  light  petroleum  in  white  needles 
melting  at  115*5°.  It  may  be  obtained  in  well-formed  transparent 
prisms  from  its  solution  in  ether  or  alcohol.  All  the  salts  of  this 
alkaloid  are  more  soluble  than  those  of  cuspai'ine;  several  of  them 
are  of  a  magnificent  greenish  yellow,  like  uranium  salts.  The  sul- 
phate crystallizes  in  large  prisms  with  7  mols.  Ho  0,  which  it  loses 
•in  part  on  exposure  to  the  air  ;  it  melts  at  15°,  and  at  100°  under- 
goes decomposition,  yielding  the  sulphate  of  another  alkaloid  and  a 
•crystalline  nitrogenous  substance  which  melts  at  106°.  The  platino- 
chloride  crystallizes  in  prisms  with  a  triangular  base. 

Besides  cuspai-ine  and  gallipeine,  the  authors  have  found  another 
alkaloid,  which  melts  at  180°,  and  is  very  sparingly  soluble  in  ether. 
It  crystallizes  from  alcohol,  and  furnishes  salts,  the  solutions  of 
which  have  a  blue  fluorescence. 

The  property  these  alkoloids  have  of  being  ti-ansformed  into  other 
alkaloids,  with  simultaneous  formation  of  acids,  is  interesting,  and 
may  throw  some  light  on  the  constitution  of  vegetable  alkaloids  in 
general. 

Solubility  of  Strychnine  in  Acids.  MM.  Hanriot  and  Blarez. 
(Gomptes  Bendus,  xcvi.  1504-1506.)  Though  strychnine  is  soluble 
in  very  dilute  acids,  its  solubility  is  markedly  lessened  when  the 
acids  are  used  in  a  less  diluted  condition  ;  and  this  is  especially  the 
case  when  the  acid  employed  is  the  same  as  that  contained  in  the 
salt  of  strychnine  experimented  with.  Concentrated  solutions  of 
strychnine  salts,  when  slightly  acidified,  form  precipitates  which 
are  soluble  in  an  excess  of  acid,  and  are  i-eprecipitated  from  this 
solution  upon  dilution  with  water. 

Behaviour  of  Strychnine  in  the  Animal ;  and  a  Product  of  the 
Action  of  Potassium  Permanganate  on  Strychnine.  P.  C.  Plugge. 
(^Chemical  Neivs,  xlviii.  207.)  The  contention  as  to  whether  alka- 
loids do  or  do  not  undergo  decomposition  in  the  animal  oi'ganism 
has  never  been  definitely  settled.  Kerner  (Pflilge/s  Archiv,  ii.  20  ; 
iii.  30)  proved  that  quinine  in  part  reappears  unchanged  in  the 
urine,  whilst  another  portion  becomes  oxidized  into  dihydroxyqui- 
nine,  a  substance  which  is  also  obtained  by  the  action  of  potassium 
permanganate  on  quinine.     The  author  has  made  similar  experi- 
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ments  witli  strjclinine.  Strychnine  was  given  to  animals ;  and  the 
blood,  tissues,  and  urine  were  examined.  The  results  obtained 
indicate  that  the  strychnine  is  decomposed  in  the  organism,  but 
the  investigation  is  incomplete. 

By  the  action  of  potassium  permanganate  on  strychnine,  a  yel- 
lowish brown  or  light  grey  amorphous  substance  is  obtained.  It 
is  sparingly  soluble  in  cold  water,  ether,  and  chloroform,  more 
freely  in  hot  water,  from  which  it  is  partially  deposited  on  cooling  ; 
i-eadily  soluble  in  alcohol,  and  very  readily  in  dilute  aqueous  alkaline 
solutions,  from  which  it  is  incompletely  reprecipitated  by  adding 
hydrochloric  acid.  The  substance  is  neither  bitter  nor  poisonous, 
and  is  not  precipitated  by  the  usual  alkaloid  reagents.  Treated 
with  chromic  mixture,  it  gives  a  red-violet  coloration  without  the 
preliminary  blue-violet,  as  is  the  case  with  strychnine.  The  author 
regards  this  strychnine-derivative  as  strychnic  acid,  to  which  he 
assigns  the  formula  C^^  Hj^  N"  O..,  Ho  0,  for  the  present. 

Solubility  of  Strychnine,  and  Preparation  of  some  of  its  Salts. 
P.  Crespi.  {Gazz.  Chim.  Ital.,  xiii.  175;  Journ.  Ghem.  Soc,  1884, 
187.)  The  author  has  determined  the  solubility  of  strychnine  at 
ordinary  temperatures  and  at  50°,  78°,  and  98'5°  in  various  solvents. 
He  finds  that  1  part  of  water  at  14-5°  dissolves  0-025  part  of  strych- 
nine ;  that  1  part  absolute  alcohol  dissolves  from  0-302  to  0-325  at 
8-25°  and  10-75°;  0-975  at  56°,  and  1-846  at  78°;  that  amyl  alcohol, 
one  of  the  best  solvents,  dissolves  0-525  at  11-75°,  and  4-262  at 
98"5°;  that  its  solubility  in  dilate  alcohol  increases  with  the  propor- 
tion  of  water  up  to  85°  of  Gay-Lussac's  areometer,  and  diminishes 
with  greater  dilution.  The  salts  described  are  the  normal  succinate, 
C4  H^  O4  Strj,  6|  H3  0 ;  normal  malate,  C^  Hp,  O5  Str„,  SIHoO ;  normal 
pyrotartrate,  C5  Hg  0^  Str^,  5i  H^  0,  and  the  phthalate,  which  has 
not  been  analysed. 

Crystallized  Colchicine.  A.  Houdes.  (Gomptes  Rendus,  Jar^e 
9,  1881'.)  Colchicine  appears  in  the  form  of  prisms  grouped  in 
colourless  bundles;  it  is  intensely  bitter,  turns  litmus-paper  slightly 
blue,  is  sparingly  soluble  in  water,  glycerine,  and  ether,  but  readily 
in  alcohol,  benzol,  and  chloroform.  It  combines  with  certain  or- 
ganic acids,  but  is  decomposed  by  such  as  act  more  energetically, 
and  also  by  the  mineral  acids.  The  author  proposes  to  examine 
how  this  precipitate  differs  from  that  of  Oberlin. 

Berberine.  E.  Schmidt.  (Bcr.  d'r  deutsch.  chem.  Ges.,  xvi. 
2589.)  The  composition  of  the  alkaloid  berborine  has  at  different 
times  been  represented  by  contradictory  forniultu;  an  attempt 
has  therefore   been  made  by   J.  Court  to  clear  up   the   confusion. 
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N'umerous  analyses  of  the  free  base,  the  liydrochlorate,  nitrate,  and 
sulphate  have  been  made,  the  results  of  which  point  to  the  formula 
Coo  Hi7  N"  O4  +  4  Hg  0.  With  the  exception  of  the  water  of  crys- 
tallization, this  agrees  with  the  results  of  Perrin  and  Hlasiwetz. 
Upon  oxidation  of  the  alkaloid  in  weak  alkaline  solution,  carbonic 
anhydride  was  evolved,  and  the  principal  product  of  the  decom- 
position was  a  bibasic  acid  resembling  in  composition  and  melting- 
point  hemipinic  acid;  but  whether  it  is  identical  in  all  its  characters 
with  hemipinic  acid  from  narcotiue  has  not  yet  been  determined. 

Berberine.  0.  Bernheimer.  (Ber.  der  deutsch.  chem.  Ges.,  xvi. 
2685,)  The  author  has  also  made  the  observation  that  when  ber- 
berine is  distilled  with  a  considerable  excess  of  potassium  hydrate, 
besides  two  acids  that  have  been  described  by  Hlasiwetz,  chinoline 
is  formed,  which  has  been  identified  by  its  platinum  salt. 

Synthesis  of  Nicotine.  J.  Mensel.  (American  Druggist,  1S84!, 
41.)  The  author  states  in  the  Pharmaceut.  Zeitung,  Sept.  26,  1883, 
that  he  has  formed  nicotine  artificially  in  the  following  way  : — 

Benzoic  acid  is  dissolved  in  acetone,  and  the  whole  mixed  with 
concentrated  sulphuric  acid.  A  precipitate  is  thereby  formed, 
which  on  heating  redissolves  in  the  excess  of  acetone.  When  cool, 
a  solution  of  ammonia  gas  in  absolute  alcohol  is  added,  whereupon 
ammonium  sulphate  precipitates  out,  and  nicotine  is  found  with 
other  products  of  decomposition  and  undecomposed  acetone  in  the 
supernatant  liquid. 

New  Method  for  Producing  Acridine.  0.  Fischer  and  G. 
Koerner.  {Ber.  der  deutscli.  chem.  Ges.,  xvii.  101  ;  Journ.  Chem. 
Soc,  1884,  748.)  This  consists  in  heating  a  mixture  of  chloroform 
(1  part),  dipheuylamiue  (1  part),  zinc  chloride  (1  part),  and  zinc 
oxide  (^  part),  for  seven  to  eight  hours  at  200-210°.  The  product 
is  boiled  with  concentrated  hydrochloric  acid,  the  filtrate  poured 
into  water,  and  the  acridine  precipitated  by  alkali.  The  reaction, 
N  H  Pho  +  C  H  CI3  +  Zn  O  -  Ci3  H9  N,  H  CI  +  Zn  Clg  +  H,  O,  is  ana- 
logous to  the  formation  of  acridine  from  diphenylamine  and  formic 
acid,  but  the  yield  is  considerably  better.  The  base  obtained  by  the 
authors  melted  at  110-111°.  Aluminium  chloride  may  be  substi- 
tuted for  the  zinc  chloride  with  advantage. 

Acridine.  0.  Fischer.  (Journ.  Chem.  Soc,  from  Ber.  der 
deutsch.  chem.  Ges.,  xvi.  1820-1821.)  The  base,  C^^  Hj^^  N,  obtained 
by  the  action  of  glacial  acetic  acid  and  zinc  chloride  on  diphenyl- 
amine (Ber.  xvi.  68)  bears  such  a  close  resemblance  in  its  properties 
to  acridine,  recently  described  by  Riedel  (Ibid.,  xvi.  1612),  that  the 
author  considers  it  may  be  regarded  as  methylacridine.      The  for- 
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mation  of  metliylacridine   from  acetyldiphenylamine  is  easily  ex- 
plained by  means  of  Riedel's  formula  for  acridine. 

.CH  CMe 

Acridine.  Acetyldipheuylamine.  Metliylacridine. 

Acridine.  A.  Bernthsen  and  F.  Bender.  (Ber.  der  deutsch. 
cliera.  Ges.,  xvi.  1971-1974.)  The  authors'  researches  have  shown 
that  the  composition  of  acridine  is  represented  by  the  formula 
Ci3  Hg  N,  and  not  C^.,  Hg  N,  and  its  constitution  thus  : 

P  TT 

Accordingly,  hydroacridine,  obtained  by  the  action  of  reducing  agents 
on  acridine,  -will  possess  the  constitution,  C^  Hi<;.    .^^  jj-^Cg  Hj^. 

The  authors  point  out  that  the  same  soluble  hydrophenylacridine- 
is  formed,  whether  phenylacridine  is  reduced  by  sodium  amalgam 
or  by  ziac  and  hydrochloric  acid.  Further,  hydroacridine  in 
alcoholic  solution  is  decomposed  by  silver  nitrate  in  accordance 
with  the  equation — • 

P  TT 

Cg  H'4<'  I     '>C,;  H„  H  N  0,  +  2  H  N  O3  +  Ag... 

CHo 
Insoluble  hydroacridine  has  the  consitution,  |  , 

which  the  authors  propose  to  prove  by  the  silver  nitrate  reaction. 
The  relation  of  acridine  to  quiuolinc  and  pyridine  is  also  discussed. 
Sparteine.  O.  Bernheimer.  {Gazz.  Ghim.  Ital.,  xiii.  451; 
Jourii.  Chem.  Soc,  1884,  337.)  This  base,  C^-HngNo,  was  first 
obtained  from  Spartinm  scoparlum,  by  Stenhouse  in  1881,  who 
determined  its  composition  ;  and  was  afterwards  examined  by  Mills, 
who  showed  that  it  is  a  tertiary  diamine.  The  sparteine  examined 
by  the  author  was  prepared  from  Spartium  scoparkcm  by  a  slight 
modification  of   Stenhouse's  method  ;  it  distilled  to  the  last  drop  at 
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180-181°  under  a  pressure  of  20  mm.  Its  solution  in  alcohol  at 
96°  has  a  specific  rotatory  power  [(i]D=  —  14"6  for  a  concentration 
of  23-88  at  26°.  It  bears  a  heat  of  200°  without  alteration,  but 
becomes  partially  carbonized  at  higher  temperatures ;  is  not  decom- 
posed by  heating  in  sealed  tubes  with  hydrochloric  acid.  Bromine 
acts  strongly  on  sparteine  at  ordinary  temperatures,  even  when  it 
is  largely  diluted  with  ether,  forming  an  undefined  resinous  mass. 

On  gradually  adding  3  parts  of  iodine  dissolved  in  ether  to  an 
ethereal  solution  of  1  part  of  sparteine,  the  iodine  is  decolorized,  and 
a  black  precipitate  is  formed,  which  when  separated,  washed  with 
ether  to  remove  free  iodiue,  and  dissolved  in  boiling  alcohol, 
separates  on  cooling  in  beautiful  green  needles,  having  the  com- 
position Ci5  Hog  Nj  I3.  This  compound  is  insoluble  in  cold  water 
and  alcohol,  but  dissolves  readily  in  those  liquids  when  heated ; 
it  is  insoluble  in  ether,  permanent  in  the  air,  and  yields  free 
sparteine  when  heated  with  potash. 

Sparteine  (as  sulphate)  oxidized  with  potassium  permanganate 
yields  a  small  quantity  of  a  volatile  acid,  having  the  odour  of  the 
fatty  acids,  together  with  a  non-volatile  acid  having  the  composition 
of  a  ijyridinemonocarhoxiilic  acid,  C-  H^  N.  C  0  0  H  ;  and  on  dis- 
tilling a  salt  of  this  acid  with  lime,  a  volatile  base  is  obtained 
having  all  the  properties  of  pyridiue.  The  author  intends  to 
continue  his  experiments  as  soon  as  he  is  in  possession  of  a  larger 
quantity  of  material. 

Lycaconitine  and  Myoctonine.  MM.  Dragendorfi"  and  Spohn. 
(Ph.  Zeit.  filr  liussl.,  xxiii.  313 ;  Pharvi.  Journ.,  3rd  series,  xv. 
82.)  Twenty  years  ago  Dr.  Hiibschmann  desci'ibed,  under  the 
names  "  lycoctonine "  and  "  acolyctine,"  two  new  alkaloids  that 
he  had  discovered  in  the  roots  of  the  yellow-flowered  Aconitum 
Lycoctomim.  Subsequently  these  compounds  were  further  investi- 
gated by  Professor  Flilckiger  and  other's,  amongst  whom  Messrs. 
Wright  and  Luff  came  to  the  conclusion  that  they  were  identical 
with  aconine  and  pseudaconine,  the  decomposition  products  of 
aconitine  and  pseudaconitine  respectively  {Pliarm.  Journ.  [3],  viii. 
169).  The  subject  has  recently  been  taken  up  afresh  by  the 
authors,  who  report  that  they  have  found  Hiibschmann's  lycocto- 
nine  and  acolyctine  to  be  really  decomposition  products,  though 
not  of  aconitine  and  pseudaconitine,  but  of  two  hitherto  unnoticed 
alkaloids  peculiar  to  A.  Lycoctonum,  which  they  have  named 
"  lycaconitine  "  and  "  myoctonine,"  and  represent  by  the  formulaj 
Coy  Hgj.  No  Oq,  and  Cn-j  H3Q  No  Og.  Some  physiological  experiments 
made  by  Herr  Jacobowsky  appeared  to  show  that  lycaconitine  is 
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an  enero"etic  poison,  resembling  curai'S  in  its  action,  but  not  suitable 
for  therapeutic  purposes,  as  it  is  imperfectly  absorbed  by  the 
stomach,  and  under  the  influence  of  the  secretions  passes  into  a 
condition  in  which  it  is  inert. 

All  Alkaloid  derived  from  Crotonic  Aldehyde.  A.  Combes. 
(^Conijjtes  liendus,  xcvi.  No.  2G.)  The  author  has  obtained  an 
oxygenated  base  from  crotonic  aldehyde  by  dissolving  this  com- 
pound in  anhydrous  ether,  cooling  to  -  20°,  and  saturating  the 
liquid  with  dry  ammoniacal  gas.  The  compound  obtained  has  a 
distinctly  alkaline  reaction,  and  forms  a  well  crystallized  salt  with 
hydrochloric  acid,  and  a  double  salt  with  platinum  chloride. 

An  Alkaloidal  Substance  in  Maize.  0.  Luxardo.  (Gazz. 
Chlm.  Hal.,  xiii.  'J4-c'7.)  Maize  flour  was  extracted  with  dilute 
sulphuric  acid,  the  extract  treated  with  basic  lead  acetate,  filtered, 
and  slowly  evaporated;  the  residue  was  then  exhausted  witli 
absolute  alcohol,  and  the  alcohol  removed  by  distillation;  the 
substance  thus  obtained  was  examined  for  alkaloids  by  the  methods 
detailed  in  the  paper.  From  the  results,  the  author  infers  that  in 
sound  maize  seeds  there  may  be  nitrogenous  substances  analogous 
to  alkaloids  and  ptomaines  in  their  behaviour  with  reagents.  He 
notices,  however,  that  the  methods  of  Dragendorlf  and  Stas  and 
Otto,  based  as  they  are  on  the  treatment  of  the  substance  with 
dilute  acids,  may  give  rise  to  basic  substances  by  the  action  of  the 
acids  on  the  albuminoid  substances  present  in  the  seeds,  especially 
if  warmed  with  them,  and  therefore  they  do  not  alTord  certain 
evidence  that  the  basic  substances  were  originally  present  as  sucb. 

Hydrocyanides  of  Organic  Bases.  A.  Claus  and  E.  A.  Merck. 
(Ber.  der  deutsch.  chem.  Ges.,  xvi.  2737-2748  ;  Jourii.  Chem.  Soc, 
1884,  338.)  Aniline,  toluidiue,  quinine,  cinchouidine,  and  strych- 
nine, dissolve  in  aqueous  hydrocyanic  acid.  An  excess  of  acid 
renders  the  solution  very  unstable.  The  salts  have  not  been  isolated, 
as  they  are  decomposed  by  evaporation  in  a  vacuum.  Although 
the  bases  are  completely  withdrawn  from  these  liquids  by  ether, 
the  solutions  are  not  mere  mechanical  mixtures,  since  they  yield 
double  cyanides  with  mercuric  cyanide  ;  e.g.,  when  mercuric  cyanide 
is  added  to  a  solution  of  aniline  hydrocyanide,  white  tabular  crystals, 
N  H2  Ph,  H  C  N  +  Hg  (0  N)j,  are  deposited,  which  dissolve  iu 
•water,  alcohol,  and  ether. 

When  mercuric  cyanide  is  added  to  tetramethylammonium 
iodide,  two  salts  are  formed,  viz.,  a  white  salt  of  the  composition 
N  Me^  I,  Hg  (C  N),,  freely  soluble  in  water,  and  a  yellow  salt, 
N  Me^  C  N,  Hg  I  C  X,  sparingly  soluble  in  water.      The  white  salt 
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slowly  changes  into  the  yellow  isomericle  at  the  ordinary  tempera- 
ture, more  rapidly  at  200°. 

Tetramethylammonium  cyanide,  N  Me.^  C  N,  prepared  by  the 
action  of  barium  cyanide  on  tetramethylammonium  iodide,  has 
been  described  by  C.  Thompson.  The  clear  crystals  of  the  salt 
become  opaque  at  150°,  decrepitate  at  215°,  and  melt  at  295°.  The 
salt  can  be  volatilised  at  225-230°  without  melting.  With  mercuric 
cyanide  it  forms  a  double  salt,  N  Me^  C  N,  Hg  (C  ^)o,  crystallizing 
in  prisms  melting  at  275°.  The  corresponding  silver  salt, 
N  Me^  C  N,  Ag  C  N,  has  been  described  by  Thompson.  Tetra- 
methylammonium cyanide  dissolves  cobalt  cyanide  and  ferrous 
cyanide,  forming  tetramethylammonium  cobalticyanide  and  ferro- 
cyanide  respectively.  The  latter  compound  has  been  described  by 
Barth  (Ber.,  viii.  1481;.)  The  former  crystallizes  in  yellow  plates, 
and  resembles  the  potassium  cobalticyanide  in  its  properties. 

Cinchonidine  etliylcy anide,  C^g  H^j  Nj  O,  Et  C  N,  prepared  by  the 
action  of  barium  cyanide  on  cinchonidine  ethylsulphate,  forms 
white  crystalline  needles,  which  are  decomposed  by  carbonic  acid, 
and  rapidly  absorb  moisture  from  the  air.  It  is  soluble  in  water 
but  insoluble  in  ether  and  chloroform.  The  crystals  melt  with 
decomposition  at  140°.  Quinine  ethy  ley  anide,  Cog  Ho^  Ng  On,  Et  C  N, 
crystallizes  in  needles  soluble  in  alcohol.  The  crystals  melt 
at  90°,  and  begin  to  decompose  at  95°.  Strychnine  ethylcyanide, 
Coj  H22  No  Oo,  Et  C  N,  is  less  hygroscopic  and  more  stable  than  the 
quinine  and  cinchonidine  compounds.  It  dissolves  freely  in  water, 
but  is  less  soluble  in  alcohol. 

Alkaloids  Produced  by  Putrefaction.  A.  Poehl.  (Ber.  der 
deutscli.  cJiem.  Ges.,  xvi.  1975-1981.  From  Jo2crn.  Chem.  80c.) 
Epidemics  caused  by  unsound  bread  have  long  been  recognised, 
and  it  has  been  observed  that  they  are  preceded  by  long-continued 
rains  and  floods,  which  cause  an  abundance  of  ergot  (Glaviceps 
p'urjnirea)  in  the  following  harvests.  These  epidemics  take  two 
forms,  viz.,  Ergotismus  convidsivus,  more  common  in  France,  Swit- 
zerland, and  this  country ;  and  Ergotismus  gangroinosus,  which 
prevails  in  Russia,  Germauy,  and  Sweden.  In  Russia  there  were 
two  remarkable  outbreaks  of  the  latter  in  the  years  1832  and  1837, 
which  caused  a  mortality  among  children  attacked  of  1  :  1"75 
to  1:4,  and  of  the  former  in  1824.  In  the  course  of  the  rainy 
summer  of  1881,  Russia  was  threatened  with  another  outbreak  of 
ergotismus ;  accordingly  the  Minister  of  the  Interior  instituted 
a  Commission,  of  which  the  author  was  a  member,  to  investigate 
this  phenomenon  of  ergot. 
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Eichwald,  in  bis  history  of  ergotismas  epidemics,  has  shown  - 
(1)  that  the  appearance  of  the  epidemic  stands  in  no  direct  relation 
to  the  proportion  of  Wight  in  the  grain ;  (2)  that  animals  cannot  be 
so  inoculated  so  as  to  produce  in  them  similar  symptoms ;  (3)  that 
the  putrefaction  of  the  corn  is  a  necessary  condition  of  the- 
ergotismus;  (4)  that  the  poisonous  results  are  produced  only  in 
certain  stages  of  the  decomposition;  (5)  that  the  various  forms 
of  ergotismus  cannot  be  explained  by  the  quantity  of  ergot  intro- 
duced -within  the  system,  or  its  time  of  action. 

In  the  present  paper  the  author  elucidates  the  following  con- 
ditions of  the  putrefaction  alkaloids  in  blighted  rye  meal :  (1)  the- 
conversion  of  the  starch  into  glucose ;  (2)  fermentation  of  the- 
glucose,  with  formation  of  lactic  acid ;  (3)  peptonisation  of  the 
albumens  by  the  peptic  action  of  the  mycelium  of  ClaviccjJs  pur- 
purea ;  (4)  conversion  of  the  peptone  into  ptomopeptone,  and  its 
decomposition  with  formation  of  putrefaction  alkaloids. 

Firsthj.  In  the  year  1873,  the  author  recognised  that  damp 
caused  in  the  meal  a  large  proportion  of  glucose,  by  the  action  of 
a  ferment  contained  in  the  endocarp  and  perisperm  of  the  grain. 
The  experiments  of  Hammarsten  have  also  proved  that  the  starches 
of  maize,  rye,  and  oats  are  more  easily  converted  into  glucose  by 
diastatic  action  than  the  starches  of  potatoes,  peas,  and  wheat. 
In  this  connection  it  may  be  mentioned  that  the  inhabitants  of 
Lombardy  suffer  from  an  epidemic  caused  by  maize.  A  form 
of  mildew  has  been  observed  on  maize,  and  this  has  the  power  of 
peptonising  albumens,  with  formation  of  putrefaction  alkaloids. 

Secondly.  In  presence  of  a  ferment  the  glucose  would  further 
decompose  into  butyric  and  lactic  acids. 

The  author  further  observed  that  rye  grain,  even  if  not  attacked 
by  the  Glavlceps,  yet  when  merely  exposed  to  damp  evolved 
trimethylamine  when  heated  with  alkalies ;  and  it  is  well  known 
that  albumens  at  the  moment  of  putrefaction  evolve  ammonia  or 
amines  under  the  action  of  alkalies. 

Thirdly.  One  of  the  most  important  phenomena  of  the  change 
of  the  albumen  of  meal  is  the  formation  of  peptones ;  it  has  also 
been  noticed  that  lactic  acid  is  a  better  test  for  peptonisation  than 
other  acids,  as  phosphoric,  acetic,  oxalic,  or  tartaric.  The  author 
has  frequently  observed  the  formation  of  peptone  from  the  albumen 
of  meal,  caused  by  the  action  of  Fenicillmni  glaucum  and  the 
fungus  of  Clavlceps  purimrea,  the  latter  of  Avhich  produces  the 
most  marked  effects. 

FourtJilij.     The  author  exposed  pure  and  tainted  rye  meal  to  a 
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damp  atmosphere,  and  found  that  the  latter  more  readily  entered 
into  decomposition,  with  formation  of  the  putrefaction  alkaloids  or 
ptomaines.  Further,  large  quantities  of  pure  and  tainted  meal 
were  allowed  to  rot,  and  the  putrefying  mass  examined  from  time 
to  time  by  Stas- Otto's  process.  From  alkaline  and  from  acid, 
ethereal  extracts  of  the  mass,  substances  Avere  obtained  of  various. 
degrees  of  consistence  and  of  vai'ious  odours.  These  products  gave 
all  the  general  reactions  for  alkaloids,  and  differed  from  one  another 
towards  precipitants  and  colour  reagents  according  as  they  had. 
been  obtained  at  various  stages  of  the  decomposition.  By  shaking 
the  alkali  solution  with  chloroform,  benzene,  and  amyl  alcohol,. 
an  alkaloid  was  obtained,  which  gave  precipitates  with  potassio- 
mercuric  iodide,  phosphomolybdic  and  tungstic  acids,  potassio- 
bismuth  and  -cadmium  iodides,  platinum  and  gold  chlorides,  etc. 
It  also  gave  a  beautiful  violet  coloi-ation  with  Frohde's  reagent 
(sulphuric  acid  and  sodium  molybdate),  resembling  that  produced 
by  morphine ;  the  absorption-spectra,  however,  of  the  two  alkaloids 
differ  most  markedly.  The  author  was  only  able  to  observe  the 
formation  of  the  above  alkaloid  during  summer  time. 

Starting  from  the  view  that  peptones  on  further  putrefaction  are- 
converted  into  ptomopeptones  which  yield  nitrogen  when  heated 
with  sodium  hypobromite,  then  the  quantity  of  nitrogen  so  evolved 
may  be  taken  as  a  measure  of  this  conversion.  Accordingly  the 
author  made  comparative  experiments  with  samples  of  damp  rye- 
meal  and  meal  mixed  with  peptic  ferment,  with  5  per  cent,  ergot, 
find  with  blight.     The  results  are  given  in  the  table  below. 


Percentage  of  Nitrogen  given  off  from 

Time  of  Action. 

Pure  Meal. 

Meal  with 
Blight. 

Meal  with 
Ergot. 

Meal  with 
Peptic  Ferment. 

3  days .     . 

4  „     .     . 
8     „     .     . 

13     „     .     . 
20     „     .     . 

0-1316 
0-1527 
0-1989 
0-2l9() 
0-5259 

0-1671 
0-2592 
0-2842 
0-3415 

0-1933 
0-2909 
0-3157 
0-4269 
0-5662 

0-3762 
0-3949 
0-4210 

From  these  results  it  follows :  (1)  that  ergot  and  mould  have  a 
peptonising  action  on  the  albumens  and  favour  their  decomposition ; 
(2)  the  degree  of  putrefaction  of  the  albumens  is  directly  pro- 
portional to  their  peptonisation ;  (3)  in  the  first  stages  of  putre- 
faction, the  decomposition  of  the  albumens  is  greater  in  ergot  meal 
than  in  mouldy  or  pure  meal,  but  in  the  more  advanced  stages 
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these  differences  are  not  so  marked.  Further  researches  on  the 
decomposition  of  albumen  by  the  Claviceps  ]pur_purea,  and  the  part 
played  by  various  genera  of  fungi  are  promised. 

Alkaloids  Produced  by  Putrefaction.  L.  Brieger.  (Ber.  der 
deutsch.  chem.  Ges.,  xvi.  118G-1101.)  A  previous  paper  on  this 
subject  by  the  same  author  will  be  found  in  the  Year -Booh  of 
Pharmacy,  1883,  80.  In  the  first  stages  of  putrefaction  of  albu- 
minoids, poisonous  compounds  are  produced  which  resemble  curare 
in  their  physiological  actioa :  they  disappear  again  after  the  putre- 
faction has  gone  on  for  eight  to  ten  days.  To  extract  the  poisonous 
bases  from  flesh,  the  following  process  is  employed :  Finely  chopped 
horseflesh  is  stirred  up  with  water  and  exposed  to  putrefactive 
fermentation  for  five  or  six  days.  The  mixture  is  then  boiled  and 
filtered,  and  lead  acetate  is  then  added  to  the  filtrate.  The  lead 
salt  is  decomposed  by  sulphuretted  hydrogen,  and  the  filtrate  after 
concentration  is  extracted  with  amyl  alcohol.  Oxy-acids  are  re- 
moved by  acidifying  with  sulphuric  acid  and  extracting  with  ether. 
The  sulphuric  acid  is  precipitated  by  baryta,  and  the  excess  of 
baryta  by  carbonic  acid.  The  alkaloid  is  then  precipitated  by  the 
addition  of  mercuric  chloride.  The  precipitate  decomposed  by 
sulphuretted  hydrogen,  and  the  filtrate  concentrated,  inorganic 
bodies  first  crystallize  out ;  but  on  concentrating  the  mother-liquor, 
a  compound  is  deposited  in  needle-shaped  crystals  of  the  com- 
position Cj  Hj^  Ng  H2  CJj.  This  substance  is  soluble  in  water  and 
spirits  of  wine,  but  is  precipitated  by  alcohol.  The  pure  hydro- 
chloride is  slightly  poisonous,  but  the  impure  salt  has  a  more 
powerful  action.  This  substance  could  not  be  prepared  from  fibrin 
or  albumen,  but  only  from  flesh.  On  treating  the  hydrochloride 
with  moist  silver  oxide,  an  unstable  gelatinous  mass  is  obtained, 
which  resembles  seminal  fluid  in  odour.  On  distillation  with 
soda,  a  mixture  of  di-  and  tri-metlujlamiiie  is  formed. 

The  filtrate  from  the  mercuric  chloride  precipitate  mentioned 
above  contains  a  poisonous  base,  which  forms  a  platinochloride  of 
the  composition  (C5  H^i  N)2,  H2  Ft  Clg.  A  small  dose  of  the  hydro- 
chloride produces  a  rapid  flow  of  the  saliva,  strong  secretions  from 
the  nose,  and  constant  flow  of  watery  fluid  from  the  intestines,  and 
finally  convulsions. 

Putrefaction  Alkaloids.  L.  Brieger.  {Bcr.  der  dexitscli.  chem. 
Ges.,  xvi.  14Uo-liU7.  From  Juurn.  Chem.  ISoc.)  The  gelatinous 
product  which  the  author  obtained  by  treating  the  hydrochloride, 
C5Hi^N2H2C]2,  of  the  base  contained  in  putrefying  flesh  with 
moist  silver  oxide,  is  the  fi-ee  base,  and  not  an  oxidation  product,  as 
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the  author  formerly  believed.  The  salts  do  not  possess  the  charac- 
teristic disgusting  smell  of  the  free  base  ;  this  has  not  yet  been 
obtained  in  a  crystalline  state.  It  is  sparingly  soluble  in  amy! 
alcohol,  freely  soluble  in  water,  insoluble  in  ether  and  in  absolute 
alcohol.  It  gives  white  precipitates  with  mercuric  chloride  and 
lead  acetate,  a  yellow  precipitate  with  potassium  cadmium  iodide, 
and  a  red  precipitate  with  potassium  bismuth  iodide.  It  does  not 
exhibit  any  reaction  with  the  other  reagents  for  alkaloids. 

The  poisonous  base,  Cj  H^j  N,  formed  by  the  putrefaction  of  flesh, 
is  precipitated  by  mercuric  chloride  and  basic  lead  acetate.  It  is 
readily  soluble  in  ether  and  alcohol.  A  subcutaneous  injection  of 
this  poison  causes  increased  activity  of  the  heart,  rapid  respiration, 
and  a  copious  secretion  of  saliva  exhibiting  an  alkaline  reaction. 
Under  the  influence  of  this  alkaloid,  cats  perspire  freely  at  the 
paws,  and  their  sweat  has  an  alkaline  reaction. 

Alkaloids  Produced  by  Putrefaction.  B.  and  H.  Salkowski. 
(Ber.  der  deutscli.  chem.  Ges.,  xvi.  1191-1195.)  The  authors  have 
continued  their  research  on  the  putrefaction  of  flesh  and  fibrin. 
(Ber.  xii.  648),  and  find  that  two  bases  are  produced.  The  non- 
volatile portion  of  the  product  is  concentrated,  rendered  alkaline 
by  the  addition  of  sodium  carbonate,  and  treated  with  alcohol. 
The  alcoholic  extract  is  evaporated,  acidified  with  dilute  sulphuric 
acid,  and  extracted  with  ether.  A  base  remains  in  the  sulphuric 
acid,  but  has  not  yet  been  investigated.  The  oily  liquid  which 
remains  on  evaporating  the  ethereal  solution  is  dissolved  in  sodium 
carbonate  solution,  and  after  precipitating  the  higher  acids  of  the 
acetic  series  with  barium  chloride,  the  filtrate  is  acidified  with 
hydrochloric  acid  and  extracted  with  ether.  The  residae  left  on 
evaporating  this  extract  is  purified  by  solution  in  absolute  alcohol 
and  conversion  into  the  platinochloride  ;  this  forms  orange- coloured 
crystals  soluble  in  hot  water.  The  crystalline  hydrochloride  is  very 
soluble  in  water  and  in  alcohol.  The  aurochloride  forms  dark 
yellow  monoclinic  crystals,  which  melt  below  100°.  The  free  base 
obtained  by  the  action  of  silver  oxide  on  an  aqueous  solution  of  the 
hydrochloride  is  a  white  crystalline  powder  (m.  p.  156°)  having 
a  peculiar  odour.  It  is  freely  soluble  in  water,  insoluble  in  ether, 
and  only  sparingly  soluble  in  alcohol.  It  does  not  appear  to  have 
a  poisonous  effect  on  animals. 

The  analysis  of  the  free  base,  hydrochloride,  and  gold  salt,  agree 
with  the  formulfe — 

Cs  Hii  N  On,  C5  Hn  N  Oo,  H  CI,  and  C,  H^i  N  Oo,  H  CI,  Au  CI3  +  Ho  0 
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respectively,   but  the  analysis   of  the  platinocHoride    corresponds 
with  the  formula  (C^  H^-  N  Oo).,  Ho  Pfc  CV,. 

This  seems  to  indicate  that  the  crystalline  substance  is  a  mixture 
of  homologous  bases. 

Ptomaines.  J.  Guareschi  and  A.  Mosso.  (Joum.  filr  pract. 
■Chem.  [2],  xxvii.  425-432.)  140  kilos,  of  well  washed  fibrin  from 
ox-blood  was  placed  in  two  glazed  earthenware  vessels,  covered 
with  a  large  zinc  bell,  whose  edges  dipped  about  15  cm.  deep  into 
water,  and  allowed  to  stand  for  five  months.  The  fibrin  had  at  the 
end  of  that  time  been  converted  into  a  thick  dark-red  homogeneous 
liquid.  This  was  acidulated  with  sulphuric  acid,  evapoi'ated  at  60^  to 
a  thick  paste,  baryta- water  added  to  alkaline  reaction,  filtered  after 
twenty-four  hours,  and  the  filtrate  and  wash-waters  shaken  for  a 
long  time  with  chloroform.  (The  extraction  with  chloi'oform  was 
repeated  12  times ;  all  the  extracts  contained  the  same  ptomaine.) 
The  chloroform  extract  was  evaporated,  and  the  resulting  dark 
-golden-yellow  oily  residue  mixed  with  tartaric  acid  ;  a  resin  that 
then  separated  was  removed  by  shaking  with  ether,  and  the  now 
colourless  liquid  mixed  with  excess  of  50  per  cent,  potash,  and  the 
liberated  oil  extracted  with  ether.  On  evaporating  the  ethereal 
solution,  a  strongly  alkaline  brown  oil  of  faint  pyridine  or  coniue- 
like  odour  was  obtained.  It  is  sparingly  soluble  in  water,  and 
resinifies  very  readily.  The  hydrocMoride  crystallizes  in  somewhat 
deliquescent,  colourless,  cholesterin-like  plates.  The  platinocliloride, 
Cjo  Hjg  N,  Ho  Pt  Clf;,  forms  a  light  flesh-coloured  crystalline  pre- 
cipitate, insoluble  in  water,  alcohol,  and  ether;  it  is  not  decom- 
posed at  100°.  (The  platinochloride  from  each  chloroform  extract 
was  analysed,  and  showed  that  only  the  one  ptomaine  was  present.) 
The  hydrochloride  gave  a  crystalline  yellow  precipitate  with  auric 
•  chloride ;  white  precipitates  with  Mayer's  reagent,  mercuric  chloride, 
or  tannin;  a  yellow  precipitate  with  phosphomolybdic  acid,  sparingly 
soluble  in  ammonia  without  blue  coloration  ;  and  a  whitish  yellow 
precipitate  with  phosphotungstic  acid.  The  physiological  action 
of  the  ptomaine  is  similar  to  that  of  curare,  but  is  much  less 
active  than  the  latter. 

Ptomaines  and  Analogous  Compounds.  A.  Gr.  Pouch  et. 
(Corujifcs  JiciidiLi,  Decoinbcr  31,  1883.)  The  author's  expei'iments 
have  already  led  him  to  regard  the  alkaloidal  compounds  existing 
in  the  excretions  as  identical  with,  or  at  least  closely  similar  to, 
those  which  form  during  the  putrefaction,  in  the  absence  of  air, 
■of  proteic  matters,  and  of  various  organs  of  the  animal  system. 
The  basic  bodies  extracted  from  both  these  clas.ses  of  matter  are 
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-probably  mixtures  of  homologous  bodies.  By  a  tedious  process  he 
•obtains  two  distinct  classes  of  compounds,  a  liquid  portion,  dialysable 
■only  with  difficulty,  and  a  portion  containing  crystallizable  sub- 
stances and  readily  capable  of  dialysis.  For  the  former  the  author 
reserves  for  the  present  the  name  "  extractive  "  matter  of  urine. 
Among  the  products  of  putrefaction  the  same  two  classes  of  com- 
pounds are  recognised.  The  volatile  bases  found  in  the  crystallizable 
portion  resemble  the  hydropyridic  bases  detected  by  MM.  Gautier 
and  Etard.  All  the  compounds  isolated  are  violent  poisons  for 
irogs,  which  they  kill  rapidly,  occasioning  torpor  and  paralysis,  with 
abolition  of  the  I'eflex  movements. 

A  Ptomaine  Resembling  Picrotoxin.  Prof.  Giacomelli.  (Zeit. 
•des  oesterr.  Apoth.  Ver.,  March  1,  1884.)  The  author  reports  the 
occurrence  of  a  ptomaine  presenting  a  close  resemblance  to  picro- 
toxin in  its  physical  appearance  and  chemical  reactions.  The 
•only  reaction  in  which  the  two  bodies  appear  to  differ  was  that 
dissolved  in  water  and  a  few  drops  of  neutral  acetate  of  lead 
solution  added,  upon  boiling  the  mixture,  the  ptomaine  remained 
unaltered,  whilst  the  picrotoxin  yielded  a  black  precipitate,  leaving 
the  supernatant  liquid  colourless.  They  differed,  however,  entirely 
in  physiological  action.  It  will  be  remembered  that  the  discovery 
of  a  similar  body  in  beer  some  time  ago,  gave  vise  at  first  to  the 
suspicion  that  cocculus  indicus  had  been  used,  but  afterwards  its 
origin  was  attributed  to  alteration  of  albuminoid  substances 
normally  present  in  the  liquor. 

The  so-called  Ptomaines  in  Relation  to  Toxicological  Researches. 
F.  Marino- Zuco.  (Gazz.  Cliim.  Ital.,  xiii.  431;  Journ.  Chem. 
Soc,  1884,  342.)  The  author's  expei'iments  were  made  on  a  variety 
of  fresh  animal  substances,  viz.,  white  and  yolk  of  egg,  brains, 
lungs,  heart,  liver,  spleen,  and  blood,  several  methods  being 
■employed,  with  strict  attention  to  all  the  conditions  indicated  by 
their  respective  authors.  The  result  of  these  experiments  was  the 
extraction  of  a  base  which  exhibited  all  the  usual  reactions  of  the 
alkaloids,  but  had  the  constitution  of  an  ammonium  hydroxide,  and 
in  those  cases  in  which  an  aurochloride  could  be  prepared  and 
analysed,  was  found  to  be  identical  in  composition  with  neurine. 
In  one  instance  traces  were  also  found  of  the  so-called  "  animal 
quinine." 

To  determine  the  origin  of  this  neurine,  the  author  applied  the 
methods  above  mentioned  to  the  lecithins  (prepared  by  Strecker's 
method  from  egg-yolk),  and  found  that  these  substances  behave  in 
the  same  manner  as,  for  example,  a  mass  of  brain,  egg,  lungs,  etc. 
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On  applying  tlie  same  method  to  the  albumen  remaining  after  com- 
plete extraction  of  the  lecithins,  the  result  was  purely  negative. 
Hence  it  is  clear  that  the  so-called  ptomaines  obtained  in  the 
extraction  of  fresh  animal  substances,  oi'iginate,  not  as  is  generally 
supposed,  from  sudden  alteration  of  the  proteids,  but  from  the 
splitting  up  of  the  lecithins  under  the  influence  of  acids  or  alkalies. 
As  neurine  hydrochloride  is  not  decomposed  by  sodium  bicar- 
bonate, the  author  was  able  to  determine  the  toxicological  question 
in  cases  of  the  extraction  of  alkaloids  from  substances  in  which 
putrefaction  has  not  yet  commenced.  The  hydrochlorides  of  the 
alkaloid  and  of  the  so-called  ptomaines,  simultaneously  extracted, 
ai'e  dissolved  in  water,  and  the  liquor,  rendered  alkaline  with 
sodium  bicai'bonate,  is  agitated  with  the  solvent.  The  neurine  then 
remains  dissolved  in  the  water  as  hydrochloride,  and  the  alkaloid 
may  then  be  extracted  alone.  This  has  been  demonstrated  by  all 
the  experiments  made  as  above  described,  and  by  others  on  yolk  of 
egg  mixed  with  strychnine. 

Selmi's  Ptomaines.  F.  Marino-Zuco.  {Gazz.  Chim.  Ital.,  xiii. 
441.)  In  this  paper,  the  author  describes  a  number  of  experiments, 
chemical  and  physiological,  tending  to  establish  the  conclusion 
indicated  in  the  preceding  abstract,  as  to  the  identity  of  these  bases 
with  neurine.  The  most  characturistic  chemical  reactions  observed 
in  both  cases  are  : 

With  Phosphoric  acid  :  a  light  brown  coloration  on  heating. 

,,     Flati)dc  chloride  :  no  precipitate,  but  deposition  of  yellowisli 

crystals  after  a  short  time. 
„     Mercuric  chloride  :  white  precipitate. 
,,     Auric  chloride  :  yellowish  precipitate,  and  after  a  short  time 

reduction  of  metallic  gold. 
,,     Iodised  potassium  iodide :    red-brown    precipitate,    which, 
however,  soon  redissolves. 
Ptomaines  and  their  Significance  in  Toxicology.    T.  Husemann. 
(Archiv  der  Pharm.  [3],  xxi.  401-417.)     The  commencement  of  a 
history  of  the  ptomaines,  and  the  methods  of  detecting  them  and 
distinguishing  them   from  vegetable  alkaloids,  compiled  from  the 
papers  of  recent  investigators. 

The  Chemical  Composition  and  Properties  of  a  Ciystalliue 
Principle  obtained  from  Jambosa  Root.  A.  W.  Grerrard.  (Pharm. 
Jouru.,  3rd  series,  March,  1884.)  The  roots  from  which  the  principle 
under  notice  was  extracted  were  handed  to  the  author  with  the 
following  information : — 

"  The  plant  yielding  these  roots  is  probably  the  Mijrtus  Jambosa,  L. 
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{Jamhosa  vulgaris,  D.  C),  cultivated  on  St.  Maurice.  The  fruit  has 
the  circumference  of  a  medium  sized  pear,  a  smell  reminding  of 
roses."  In  the  same  communication  the  plant  is  also  mentioned  as 
the  " Myrtus  Jamhosa  Malace)isis,  Spr.  Is  at  home  in  India  and 
Otaheiti.  The  fruit  is  known  as  the  rose  apple,  is  frequently  eaten, 
and  the  decoction  of  the  bark  used  as  an  astringent  in  dysentery, 
gonorrhoea,  and  leucorrhoea." 

Dr.  Lyons's  examination  of  the  root  demonstrated  that  it  con- 
tained a  neutral  crystalline  principle,  an  alkaloid,  a  peculiar  acid, 
and  an  oleoresin. 

The  extraction  of  the  crystalline  principle,  which  is  found  only 
in  the  bark  of  the  root,  is  extremely  easy.  The  author's  process  is 
as  follows : — The  bark  was  separated  from  the  root,  finely  powdered 
and  pei'colated  with  ether ;  the  ether  on  evaporation  gave  an 
abundant  crop  of  crystals,  which  by  washing  with  ether  and  again 
crystallizing  from,  ether  were  obtained  perfectly  white. 

Properties  of  Crystals. — They  are  white  and  tasteless,  melting  at 
77°  C,  becoming  solid  at  60°  C. ;  soluble  in  cold  ether,  alcohol,  and 
chloroform,  and  in  hot  petroleum  ether.  They  are  insoluble  in 
cold  water,  but  soluble  on  boiling,  separating  in  crystals  on  cooling. 
With  strong  sulphuric  acid  they  yield  a  bright  green  colour,  soon 
passing  to  a  deep  reddish  brown.  With  strong  nitric  acid  they 
react  violently,  giving  off  nitrous  fumes  and  forming  an  orange 
coloured  liquid,  from  which  water  precipitates  a  new  compound. 
Tbey  gave  none  of  the  reactions  of  a  glucoside,  neither  do  they 
possess  the  character  of  weak  resin  acids. 

The  analysis  of  the  crystals  gave  numbers  leading  to  the  formula 
CjQ  Hj5  N  O3.  The  author  proposes  for  this  substance  the  name 
jaiiibusin.  Therapeutically  it  appears  to  be  of  very  little  interest. 
The  active  principle  of  jambosa  is  probably  contained  in  the 
oleoresin,  which  is  a  powerful  sialagogue,  and  deserving  of  furthur 
research. 

A  New  Glucoside  from  Strychnos  Nux- Vomica.  W.  R.  D  unstan 
and  F.  W.  Short.  (Pharm.  Journ.,  3rd  series,  xiv,  1025.)  A 
preliminary  communication  in  which  the  authors  show  that  the 
pulp  of  the  fruit  of  Strychnos  Nux-vomica  contains,  to  the  extent  of 
4  or  5  per  cent.,  a  new  glucoside  named  by  them  loganin,  the 
chemical  properties  of  which  have  been  described.  The  substance 
answers  to  the  formula  Co5H3j,Oj^.  They  have  also  shown  that 
loganin  is  contained  in  small  quantity  in  the  seeds  of  Strychnos  Nux- 
vomica,  and  in  the  pharmaceutical  preparations  made  from  them. 
The  autliors  hope  to  be  able  to  indicate  the  chemical  constitution  of 
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loganin  and  loganethin,  and  to  discover  the  relations  (if  any)  of 
these  bodies  to  the  alkaloids  strychnine  and  brucine. 

The  Active  Principle  of  Jamaica  Dogwood.  E.  Hart.  (Amei-. 
Chem.  Journ.,  v.  39.)  Fluid  extract  of  Jamaica  dogwood  was  mixed 
with  lime,  left  at  rest  for  half  an  hour  in  a  warm  place,  filtered, 
and  water  added  to  the  filtrate,  from  which,  after  two  or  three  days, 
crystals  of  piscidin  separate.  After  purification,  it  is  obtained  in 
nearly  colourless  microscopic  crystals  of  the  formula  Cng  Hj^  Og,  and 
melting  at  192°  (uncorr.).  It  is  insoluble  in  water,  slightly  soluble 
in  ether  or  cold  alcohol,  much  more  soluble  in  boiHng  alcohol, 
readily  in  benzene  and  chloroform.  It  dissolves  in  strong  hydro- 
chloric acid,  and  is  reprecipitated  by  water  apparently  unchanged. 
It  does  not  seem  to  be  a  glucoside,  and  gives  no  precipitate  with 
lead  acetate.     The  alcoholic  solution  is  neutral  in  reaction. 

Arblltin.  H.  Schiff.  {Gazz.  Chim.  Ital.,  xiii.  508;  Liehig's 
Annalen,  ccxxi.  365.)  The  author  describes  a  number  of  derivatives 
of  arbntin  obtained  by  the  action  on  it  of  benzyl  bromide  and 
potassium  hydrate.  For  details  reference  must  be  made  to  the 
original  paper,  as  it  is  not  suited  for  abstraction. 

Arbutin.  J.  Habermann.  {Monatsh.  filr  Chem.,  iv.  753.) 
This  paper  gives  a  detailed  description  of  a  large  number  of  experi- 
ments on  the  composition  of  arbutin  and  its  behaviour  at  high 
temperatures,  tending  to  establish  the  correctness  of  the  formula 
C25  H34,  On,  deduced  by  Hlasiwetz  and  Habermann  for  arbutin, 
from  the  occurrence  of  methyjquinol,  C^  Hg  Oj,  as  a  pi'oduct  of  its 
decomposition  (Ber.  xiv.  302),  in  opposition  to  the  view  put  for- 
ward by  H.  Schifi"  (Gazzetta,  xi.  99),  and  Michael  (Ber.  xiv.  2097), 
that  two  different  arbutins  occur  in  nature,  viz.,  arbutin,  Cj^o  H^j  0^; 
and  methylarbutin,  C^gHjgO^. 

Quassiin.  MM,  Adrian  and  Moreaux.  (Eepert.  de  Fharm., 
xi.  246-50,  from  Pharm.  Journ.)  Quassiin,  the  active  principle 
of  Quassia  amara,  or  Surinam  wood,  has  long  been  presented  in  a 
more  or  less  impure  extractive  form.  The  authors  have  studied 
the  different  published  methods  of  extraction,  and  have  arrived  at 
the  conclusion  that  some  of  these  methods  give  but  a  defective  pro- 
duct; while  the  others,  tliough  producing  purer  quassiin,  remove 
but  a  small  portion  of  the  bitter  principle  contained  in  the  wood. 

After  quoting  the  methods  for  extraction  given  by  Soubeiran, 
Pelouze,  Wurtz,  Wiggers,  and  Christensen,  the  authors  state  that 
by  the  following  process,  which  is  their  own,  a  purer  and  more 
abundant  product  is  obtained. 

Very  sound  wood  reduced  to  thin  shavings  is  exhausted  by  the  aid 
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of  boiling  distilled  water,  either  by  displacement  or  by  decoction,  car- 
bonate of  potash  being  added  to  the  extent  of  5  grams  per  kilogram 
of  quassia.  The  liquor  is  then  concentrated  by  evaporation,  first 
by  the  open  fire,  afterwards  in  a  water-bath,  to  the  consistence  of 
a  soft  extract,  a  mean  of  60  grains  per  kilogram  of  quassia  being 
obtained.  The  extract  is  afterwards  suspended  in  hot  90°  alcohol, 
and  after  standing  a  few  moments  the  supernatant  alcohol  is 
decanted ;  the  process  being  repeated  a  second  and  third  time,  so 
as  to  thoroughly  exhaust  the  extract.  The  alcoholic  liqaor  is 
allowed  to  stand  twenty-four  hours,  during  which  it  deposits  ex- 
tractive matter  and  salts  dissolved  by  the  hot  alcohol ;  the  liquid 
should  then  be  decanted,  and  sulphuric  acid  diluted  with  ten  times 
its  weight  of  90°  alcohol  added  until  a  precipitate  is  thrown  down, 
from  2  to  2|  grams  being  necessary  for  each  kilogram  of  quassia. 
The  liquor  is  then  filtered,  milk  of  lime  added  in  the  proportion  of 
12  to  15  grams  per  kilogram  of  wood  (or  4  to  5  grams  of  caustic 
lime),  and  after  some  hours'  contact,  it  is  passed  through  muslin, 
and  the  deposit  washed  with  alcohol  and  pressed,  as  it  is  very 
spongy  and  contains  much  alcoholic  liquor.    ' 

The  liquor  being  alkaline  after  the  treatment  with  lime,  it  is 
neutralized  by  a  current  of  carbonic  acid,  and  then  again  filtered. 
Thus  prepared,  the  liquor  has  a  light  amber  tint.  It  now  remains 
only  to  distil  the  alcohol  and  to  dry  the  residue  from  the  distillation. 
Each  kilogram  of  quassia  yields  by  this  process  about  8  grams  of 
a  friable  and  easily  pulverized  product,  which  is  the  amorphous 
quassiin  of  Adrian. 

If,  instead  of  amorphous,  it  be  desired  to  obtain  crystallized 
quassiin,  the  distillation  should  be  stayed  while  there  yet  remains 
a  small  quantity  of  alcohol  in  the  product,  which  is  then  poui'ed 
boiling  upon  a  moistened  filter  to  separate  the  resin.  This  filter 
should  be  so  placed  that  the  liquor  may  be  received  in  a  porcelain 
capsule.  The  remainder  of  the  alcohol  is  then  evaporated  by  heat- 
ing to  80°  C,  and  as  the  alcohol  volatilizes,  the  quassiin  crystallizes 
out  and  is  deposited.  As  soon  as  the  liquor  contains  no  more 
alcohol,  it  is  withdrawn  from  the  fire,  when  in  a  few  minutes,  and 
before  the  liquor  has  quite  cooled,  it  forms  a  crystalline  mass. 
When  quite  cold,  the  mother  liquor  is  decanted  and  the  crystals 
are  washed  several  times  with  distilled  water.  The  quassiin  thus 
obtained  is  not  quite  pure;  it  still  contains  some  resin  and  un- 
crystallizable  quassiin.  To  purify  it,  it  is  dried,  and  then  dissolved 
by  heating  it  in  twice  its  weight  of  95°  alcohol.  It  is  then  placed 
to  crystallize  in  a  funnel  with  a  very  short  neck  closed  by  a  cork 
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stopper  ;  in  cooling,  the  quassiin  crystallizes,  and  after  ten  or  twelve 
hours,  forms  a  mass.  The  stopper  is  then  removed,  and  the  alcohol 
which  has  been  used  in  crystallizing  is  displaced  by  90°,  or  absolute 
alcohol,  in  order  to  wash  the  quassiin.  As  the  crystallizing  liquor 
draining  away  is  replaced  by  fresh  alcohol,  the  coloured  quassiin  is 
seen  to  become  white ;  a  second  crystallization  suffices  to  render  it 
very  fine;  the  result  is  from  Ij  to  1|  gram  per  kilogram  of  quassia. 

The  mother  liquor  and  the  wash  waters  of  the  first  crystallization 
retain  a  considerable  quantity  of  quassiin,  which  is  difficult  to 
entirely  extract.  A  large  proportion  may  be  obtained  by  shaking 
these  liquors  several  times  vpith  chloroform,  which  dissolves  the 
quassiin  and  separates  very  easily  from  the  aqueous  liquor.  The 
chloroform  is  distilled  off",  and  in  this  way  the  non-crystallizable  quas- 
.siin  is  obtained,  it  being  deposited  from  the  alcoholic  solution  as  a 
granular  resinoid  substance,  which  is  vei-y  easily  softened  by  heat. 
Its  bitterness  is  nearly  equal  to  that  of  ithe  crystallized  quassiin. 
liepeated  treatments  with  chloroform  have  failed  to  lemove  from 
the  aqueous  solution  the  whole  of  this  quassiin,  which  seems  to  be 
combined  with  mineral  salts  that  it  still  contains. 

The  alcohol  which  has  been  used  in  the  crystallization,  as  well 
as  that  used  in  the  washing,  contains  also  in  solution  a  little 
quassiin,  both  crystallized  and  uncrystallizable,  which  may  be  ob- 
tained by  the  same  process  as  above  described. 

Hesume. 


Viscous,  brown,  amor 
phi)us  quassiin  in  100 
parts      contains     . 

Yellow  amorphous  quas- 
siin, in  powder,  con 
tains  in  100  parts   . 


Cj'ystallizable 
Quassiin. 


00  to   GO 
18  to    20 


Uncrystalliz- 
able   Quassiin. 


12   to   15 

18  to  20 


Mineral  Salts. 


■Resin    and 

otlier  Organic 

Matters. 


35  to   40 
25  to  30 


45  to  50 
30  to  35 


In  brown  quassiin,  potassium  salts  predominate. 

In  yellow  quassiin,  calcium  salts. 

Crystallized  quassiin  is  white,  light,  very  soluble  in  chloroform, 
soluble  in  about  90  parts  of  cold  ab.solute  alcohol,  in  35  to  40  of  8o° 
alcohol,  scarcely  soluble  in  ether,  and  soluble  in  about  300  parts  of 
hot  water,  from  which  it  recrystallizes  on  cooling. 

Uncrystallizable  quassiin  is  very  soluble  in  absolute  alcohol,  more 
soluble  in  ether  than  crystallized  quassiin,  and  is  soluble  in  water. 
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Saponin.  E.  Stiitz.  (Liphii/s  Aiiiialen,ccxvui.  231-256.)  The 
source  of  the  saponin  studied  in  tliis  paper  was  the  bark  of  the 
Quilbaja  sapnnaria,  a  member  of  the  Spiresea  family,  indigenous  in 
Chili  and  Peru.  This  was  digested  with  water,  the  extract  evapo- 
rated down,  and  hot  alcohol  of  90  per  cent,  added  ;  on  cooling,  white 
flocks  of  saponin  separated,  which  were  then  frequently  recrystal- 
lized  from  alcohol,  and  finally  purified  by  animal  charcoal. 

Saponin  thus  obtained  is  a  white,  amorphous,  neutral  powder, 
generally  possessing  an  astringent  taste,  due  to  traces  of  impurities  ; 
it  is  soluble  in  water,  insoluble  in  absolute  alcohol  and  ether;  its 
aqueous  solution  forms  a  lather  like  soap.  When  heated  to  195° 
it  turns  brown,  and  at  a  higher  temperature  evolves  a  vapour 
resembling  caramel  in  odour. 

The  author  was  unable  to  obtain  saponin  free  from  inorganic 
impurities ;  and  from  the  properties  of  its  barium  compound  it 
would  appear  probable  that  the  impurities,  principally  consisting 
of  calcium,  were  intimately  associated  with  the  saponin.  From 
the  mean  of  four  concordant  analyses  the  formula  Cjg  H3Q  Ojo  is 
deduced. 

A  concentrated  aqueous  solution  of  saponin  is  precipitated  by 
baryta-water  ;  a  substance  of  composition  2  C^^g  H3Q  O^q  +  ^*  (^  -H)2 
being  formed,  from  which  the  barium  is  not  readily  separated  by 
carbonic  anhydride.  In  order  to  determine  the  number  of  alcoholic 
hydroxyl-groupings  present  in  saponin,  it  was  heated  with  acetic 
or  butyric  anhydinde  under  various  conditions.  A  series  of  acetyl- 
derivatives  was  thus  obtained ;  amongst  which  are  enumerated  a 
tetracetyl,  C^g  Hog  Acj,  Ojq,  and  a  pentacetyl,  C^g  Hn^  Acj  O^q,  deriva- 
tive, and  two  compounds  formed  by  the  addition  of  acetic  anhydride 
to  the  latter  substance,  viz., — 

Cig  H05  AC5  O9  (0  Ac)o,  and     Cig  H25  Acj  Og  (0  Ac)^. 

From  these  results  it  follows  that  the  saponin  contains  five 
hydroxyl-groups,  and  two  oxygen-atoms  combined  only  with  car- 
bon ;  its  constitutional  formula  will  thus  be,  Cjg  H05  (O  11)5.  O2.  O3. 
From  the  acetyl-derivatives  saponin  can  be  regenerated. 

Saponin  from  Saponaria  Officinalis.  C.  Schiaparelli.  (Oazz. 
CUm.  Ital,  xiii.  422-430  ;  Jouni  Chen.  Soc,  1884,  332.)  The 
a,nalyses  hitherto  made  of  saponin  obtained  from  different  plants  are 
not  very  concordant,  the  results  varying  indeed  from  47*52  per  cent. 
C  and  7-16  H  (Overbeck),  to  52G3  C  and  748  H  (Rochleder  and 
Schwarz).  Moreover,  the  experiments  of  the  last-named  chemist 
lead  to  the  conclusion  that  the  carbohydrate  obtained  in  the  first 
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instance  from  saponin  by  decomposition  -with  acids,  is  not  grape- 
sugar,  but  a  body  convertible  into  that  sugar  by  the  further  action 
of  acids,  and  consequently  that  saponin  is  not  a  glucoside,  but  an 
amyloid.  To  throw  further  light  on  this  matter,  the  author  has 
endeavoured  to  determine  whether  the  products  extracted  from 
ditferent  plants  and  included  under  the  name  of  saponin,  are  really 
identical,  and  in  the  present  paper  he  describes  the  results  obtained 
with  saponin  from  Sciponaria  officinalis. 

The  root  of  this  plant,  dried  and  coarsely  pounded,  was  boiled 
for  three  days  in  a  reflux  apparatus  with  alcohol  of  90°  ;  after  which 
the  boiling  alcoholic  decoction  was  separated  and  left  for  some  days 
in  a  cool  place,  whereupon  the  sides  of  the  vessel  became  coated 
with  a  copious  yellow  flocculent  deposit  which,  when  freed  from 
colouring  matter  by  treatment  with  a  warm  mixture  of  alcohol  and 
ether,  consisted  of  saponin,  still,  however,  very  impure.  Treatment 
with  alcohol  and  animal  charcoal  still  left  it  contaminated  with 
about  3  per  cent,  of  mineral  water.  It  was,  therefore,  dissolved  in 
the  smallest  possible  quantity  of  water;  the  cold  solution  was  pre- 
cipitated with  saturated  baryta-water;  the  resulting  barium  sapo- 
nate,  after  washing  with  baryta-water,  was  suspended  in  water  and 
decomposed  by  a  current  of  carbonic  anhydride,  then  heated  to  the 
boiling  point,  and  tiltered ;  the  filtrate,  evaporated  to  a  syrup  at  a 
gentle^^heat,  was  precipitated  with  alcohol ;  and  the  still  yellowish 
saponin  was  further  purified  with  alcohol  of  90  per  cent.  The 
substance  thus  obtained  still  contained  barium  salts,  to  remove 
which  it  was  dissolved  in  water  and  treated  with  dilute  sulphuric 
acid,  added  drop  by  drop;  and  the  filtered  liquid,  after  concentra- 
tion at  a  gentle  heat,  was  precipitated  with  alcohol  and  ether,  these 
operations  being  repeated  a  second  and  a  third  time,  and  the  pro- 
duct finally  purified  with  boiling  alcohol  of  90  per  cent,  in  quantity 
not  sufficient  to  dissolve  it  completely.  The  alcoholic  solution 
evaporated  in  a  vacuum  left  perfectly  white  flocks  of  pure  saponin, 
which  were  washed  with  ether  and  dried  over  sulphuric  acid. 

Saponin  thus  prepared  gave,  as  the  mean  I'esult  of  five  analyses, 
52Go  per  cent,  carbon  and  7''d>(j  hydrogen,  agreeing  nearly  with  the 
formula  C3.2  Hj^  Ojg,  which  requires  52"S6  C  and  7'44'  H.  Saponin 
from  Gi^i^saphlhi  was  found  by  Rochleder  to  contain  52Go  carbon 
and  7*34  hydrogen. 

Pure  saponin  is  a  very  white,  amorphous,  inodorous  powder, 
wliich  excites  sneezing  wlien  inhaled  by  the  nostrils  ;  it  has  a  puu- 
gent  disagreeable  taste,  and  is  poisonous;  dissolves  very  freely  in 
water,  but  is  insoluble  in  ether,  benzene,  and  chloroform,  and   only 
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slightly  soluble  in  alcoliol.  Heated  on  platinum-foil  it  decomposes, 
emitting  an  odour  of  burnt  sugar,  and  leaving  a  porous  residue 
difficult  to  burn.  Saponin  is  loevogyrate,  like  most  glucosides  ; 
specific  rotatory  power  [a]D=  —  7'30  ;  it  is  the  least  optically  active 
of  all  known  glucosides. 

The  remainder  of  the  author's  paper  deals  with  decomposition- 
products  of  saponin. 

Improved  Method  for  Preparing  Sclerotic  Acid,  the  Active  Prin- 
ciple of  Ergot.  Dr.  Podwissotzky.  {From  Nev)  Eemedies.)  Four 
hundred  grams  of  powdered  ergot  are  heated  for  three  or  four 
hours  on  a  steam-bath,  with  one  litre  of  distilled  water  and  sixty 
grams  of  diluted  (1 :  7)  sulphuric  acid,  then  pressed,  and  the  residue 
again  extracted  w^ith  500  c.c.  of  distilled  water  for  two  hours  in  the 
same  manner.  The  liquid  is  expressed,  united  with  the  first,  the 
vphole  heated  to  70°  C.  (158°  F.),  and  treated  with  neutral  acetate 
of  lead  until  this  ceases  to  yield  a  precipitate.  This  reagent  throws 
down  the  erythrosclerotin  as  an  insoluble  violet  lead  compound. 
(Erythrosclerotin  yields  precipitates  with  metals,  earths,  and 
alkaline  earths  ;  if  freed  from  these  substances,  it  is  soluble  in 
alcohol,  with  red  colour.  After  an  extract  of  ergot  has  been  freed 
from  erythrosclerotin,  it  no  longer  gives  a  precipitate  with  acetate 
of  lead.) 

After  the  liquid,  together  with  the  precipitate,  has  been  warmed 
for  one  hour  more  on  the  water-bath,  it  is  filtered,  and  the  excess 
of  lead  removed  from  the  filtrate  by  hydrosulphuric  acid.  The 
sulphide  of  lead  having  been  separated  by  filtration,  the  straw- 
yellow  liquid  is  evaporated  on  a  water-bath  (if  at  all  possible,  in  a 
vacuum  apparatus)  to  a  syrupy  consistence  (to  about  150  c.c.)  or 
better  still  until  a  cofi'ee-brown  colour  shows  itself  at  the  margin 
of  the  residue  in  the  dish.  (This  is  a  sign  of  the  beginning  decom- 
position of  the  sclerotic  acid  ;  the  dark  colour,  when  once  produced, 
cannot  be  removed.) 

The  residue  is  now  briskly  stirred  up  and  mixed  with  1^  litre  of 
absolute  alcohol,  whereupon  the  sclerotic  acid  will  separate  in  ten 
or  twelve  hours.  The  alcohol  is  then  poured  off,  another  half  litre 
of  absolute  alcohol  poured  on,  with  which  the  mass  is  thoroughly 
kneaded  in  a  mortar.  Finally,  it  is  removed  and  dried  over  caustic 
lime  and  sulphuric  acid.  By  repeated  kneading  and  working  with 
absolute  alcohol,  the  product  may  be  rendered  dry  enough  to  be 
reduced  to  powder. 

The  yield  is  from  twelve  to  fourteen  grams,  and  the  sclerotic 
acid  thus  obtained  is  best  preserved  over  lime  and  sulphuric  acid. 
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Or  the  product  may  be  preserved  in  absolute  alcohol,  and  may  also 
be  transported  or  shipped  in  the  latter. 

The  product  is  quite  light-coloured,  not  deeper  than  gum  arabio, 
but  it  cannot  be  obtained  entirely  free  from  calcium  and  potassiutu 
salts. 

While  Bonjean's  as  well  as  Wernig's  ergotin,  wlion  used  hypo- 
dermically,  may  produce  irritation  or  inflammation  of  tlic  connective 
tissue,  the  latter  does  not  occur  with  sclerotic  acid.  However,  a 
solution  of  the  last-named  does  not  keep  long,  and  to  obviate  this, 
f-ome  have  been  in  the  habit  of  combining  it  with  salicylic  acid. 
This  being,  however,  but  little  soluble,  and  sometimes  separating 
in  form  of  fine  needles,  which  themselves  may  cause  irritation.  Dr. 
Podwissotzky  recommends  to  use  thymol  water  (1  :  1000)  for 
solution.  In  this  form  the  remedy  has  been  used  successfully  in 
the  insane  asylum  at  Dorpat,  and  is  also  commonly  dispensed  by 
the  pharmacists  of  the  city. 

When  treated  with  alkalies  or  alkaline  earths,  sclerotic  acid  loses 
its  effects  completely ,  a  gum-like  body  being  then  formed,  while 
ammonia  is  given  otf. 

Chrysophanic  Acid.  {Pharm.  Journ.,  3rd  series,  xiv.  69.  From 
Neiv  Remedies.)  This  paper  is  a  brief  summary  of  the  literature 
of  chrysophanic  acid  from  a  chemical  and  therapeutical  point  of 
view.  As  it  is  not  suited  for  abstraction,  reference  should  be  made 
to  the  source  quoted. 

Derivatives  of  Opianic  Acid.  R.  Wegscheider.  QLonatsh. 
Chem.,  iv.  2G2-271.)  The  author  has  studied  the  action  of  heat  and 
that  of  bromine  on  opianic  acid,  and  has  thus  obtained  a  number  of 
derivatives  which  are  fully  described  in  this  paper.  Reference  should 
be  made  to  the  original,  as  the  paper  is  not  suited  for  abstraction. 

Cinnamic  Acid  Derivatives.  E.  Erlenmeyer  and  A.  Lipp. 
(Liehi(j's  Annalen,  ccxix.  179-233.)  The  authors,  in  the  course  of 
their  investigation  on  the  synthesis  of  tyrosine,  prepared  and 
examined  several  derivatives  of  cinnamic  and  phenyllactic  acids. 
As  the  paper  is  not  suited  for  useful  abstraction,  reference  shouhl 
be  made  to  the  original. 

New  Synthesis  of  Cinnamic  Acid.  A  Michael.  {Amer.  Chem. 
Journ.,  V.  205.)  A  satisfactory  yield  of  cinnamic  acid  is  obtained  by 
heating  malonic  acid  and  benzaldehyde,  in  molecular  proportions,  in 
a  scaled  tube  at  ]-t0°  for  several  liouis. 

Derivatives  of  Cinnamic  and  Hydrocinnamic  Acids.  S.  Gabriel 
and  M.  Herzberg.  (Ber.  der  deutsck.  chem.  Ges.,  xvi.  203G-2o43  ; 
Jourii:  Chem.  Soc,  1883, 1123.) 
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OrtJwchlorocinnamlc  add,  C^,  H^  CI.  CoHo.  C  0  0  H,  prepared  by 
the  action  of  bydrocliloric  acid  on  orthodiazjcinnamic  acid,  forms 
golden  crystals,  melting  at  200°,  soluble  in  alcohol  and  ether, 
insoluble  in  water;  orthochlorhydrocinnamic  acid,  Cf.  H^  CI.  Cj  H^- 
C  0  OH,  crystallizes  in  needles  melting  at  96'5°.  The  correspond- 
ing iodocinnamic  acid  is  a  crystalline  solid  melting  at  212-21-4°, 
the  iodohydrociiinamic  acid  forms  leaflets  melting  at  102  ;  it  is 
slowly  converted  into  hydrocinnamic  acid  by  nascent  hydrogen. 

Metaciilorocinvamic  acid  forms  golden  needles  melting  at  167°, 
soluble  in  hot  alcohol  and  ether ;  metachlorJiydrociniiamic  acid 
crystallizes  in  leaflets.  The  corresponding  iodocinnamic  and 
iodohydrocinnamic  acids  melt  at  181°  and  65°  respectively. 

Parachlorocinnainic  acid  does  not  crystallize  in  a  well-defined 
form  ;  it  melts  at  241°,  is  sparingly  soluble  in  cold  water,  readily 
in  alcohol ;  parachlorhydrocinnamic  acid  melts  at  124°  ;  and  the 
corresponding  iodocinnamic  and  iodohydrocinnamic  acids  at  255° 
and  140°  respectively. 

Paracetamidocinnamio  acid,  N  H  Ac.  C^  H4.  Co  Ho.  C  0  0  H,  crys- 
tallizes in  long  colourless  needles  melting  at  259°  ;  soluble  in  hot 
alcohol,  insoluble  in  ether.  Dinitroacetamidostyrole,  N  H  Ac.  Cg  H,, 
(N  Oo)o.  Cg  Hg,  obtained  by  the  action  of  nitric  acid  on  the  above 
compound,  crystallizes  in  needles  melting  at  211°.  If  the  nitration 
be  effected  in  the  cold,  an  impure  nitroparamidocinnamic  acid  is 
formed,  which  on  boiling  with  sodium  hydroxide  yields  sodium 
mononitroparamidocinnamate.  By  the  action  of  hydrochloric  acid, 
the  corresponding  acid, 

^CoHcCOOH[l] 
[4]NH2.CeH3<  ■ 

\V0,  [3] 

is  obtained  in  red  needles  melting  at  224-5°,  and  soluble  in  hot 
alcohol,  less  soluble  in  water ;  as  this  substance  yields  metanitro- 
cinnamic  acid  when  boiled  with  ethyl  nitrate,  the  nitro-group  is  in 
the  raeta- position  to  the  Co  Hg.  C  0  0  H  group.  Metaparadianiido- 
cinnamic  acid,  obtained  by  the  reduction  of  the  above  nitro-acid, 
crystallizes  in  golden  needles  melting  at  167°,  soluble  in  water  and 
alcohol,  insoluble  in  ether  and  benzene. 

Bromacetamidostyrole,  [4]  N  H  Ac.  Cg  Hg  Br,  Co  Hg  [I  ],  formed  by 
the  action  of  bromine  on  paramidocinnamic  acid,  crystallizes  in 
needles  melting  at  182'5°,  insoluble  in  ammonia,  soluble  in  alcohol 
and  ether. 

A  Contribution  to  the  Knowledge  of  duinovic  Acid,  Quinovine, 
and  Quinovite.      A.   C.   Oudemans.      (Archives  Neerlandaises  des 
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Sciences  Exactes  et  Naturelles,  xviii.  Part  4  ;  Chemical  News,  xlix.  22.) 
The  author's  observations '  upon  a-quinovine  agrees  with  those  of 
MM.  Liebermann  and  Giesel.  This  compound,  under  the  influence 
of  acids,  is  split  up  into  quinovic  acid  and  a  kind  of  sugar, 
which  the  author  calls  quinovite.  He  has  not  been  able  to  confirm 
Rochleder's  observation  that  the  same  decomposition  is  effected  by 
sodium  amalgam.  The  author  considers  that  the  composition  of 
quinovic  acid  is  best  expressed  by  the  formula,  C33  H50  Og.  Quinovite 
is  not  identical  with  mannite,  as  Berthelot  assumes.  Its  compo- 
sition may  be  provisionally  stated  as  Cg  Hj,  O^.  It  is  dextro- 
rotatory, and  is  vei'y  easily  oxidized  by  nitric  acid,  with  abundant 
formation  of  oxalic  acid.  Amongst  the  products  formed  by  the 
action  of  sulphuric  acid  upon  quinovic  acid  was  a  small  quantity 
of  a  compound,  probably  identical  with  the  quino-chromine  of 
Liebermann  and  Giesel,  and  on  one  occasion  there  was  found  a 
very  small  quantity  of  a  hydrocarbon,  which  the  author  calls 
quinovine.  Another  product  obtained  from  the  alcoholic  mother- 
liquor  of  quino-chromine  is  apo-quiuovic  acid,  to  which  the  author 
ascribes  the  formula  C^g  Hog  0^. 

Quinovin  and  duinovic  Acid.  C.  Liebermann  and  F.  Giesel. 
{Ber.  der  deutsch.  cheiii.  Ges.,  xvi.  92G.)  The  authors  have  en- 
deavoured to  throw  some  light  upon  the  chemical  nature  and  formulse 
of  quinovin,  its  compounds  and  decomposition  products. 

From  the  general  results  of  the  analyses,  the  authors  are  inclined 
to  represent  quinovin  and  some  of  its  compounds  by  the  following 
formulae  : — 

Quinovin Cgg  Hp.  0,i 

Quinovin  Alcohol  Compound  Cjg  Hgo  On  +  0  C^  H|;0 
Quinovic  Acid  .....  C^.,  H4J  Og 
Tyroquiuovic  Acid         ....       C30  H43  O4 

But  some  of  the  analytical  results  agree  nearly  as  well  with 
formuliB  containing  another  atom  of  carbon,  and  at  present  the 
authors  prefer  to  leave  the  question  open. 

Chelidonic  Acid.  A.  Lieben  and  L.  Haitinger.  (Monatsh. 
Chem.,  iv.  273-275  and  339,  340.  From  Journ.  Chem.  Soc.)  Cheli- 
donic acid,  when  heated  to  boiling  with  solutions  of  the  alkalies  or 
alk.aline  earths,  is  completely  resolved  into  acetone  and  oxalic  acid, 
according  to  the  equation,  Cy  H^  Og  +  3  Ho  0  =  2  Co  Ho  O4  +  C3  Hg  O. 
The  acid  appears  to  bo  dibasic,  the  neutral  tribasic  salts  of  Lerch 
and  the  basic  salts  of  Lietzenmeyer  being  in  reality  salts  of  an  acid 
derived  from  chelidonic  acid  by  addition  of  the  elements  of  water, 
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and    distinguished    from    it    by    giving    yellow    precipitates    with 

lead   and    silver  salts,   and  a  yellowish  red  coloration  with  fei-ric 

chloride ;  whilst  chelidonic  acid  gives  white  precipitates  with  lead 

and  silver  salts,  and   a  brown  coloration  with  ferric  chloride  only 

after  long  standing.       The   above-mentioned  yellow  lead   salt  has 

the  composition  Pbo  Cj  Ho  O7  +  H2  O,      By  treatment  with  zinc  and 

acetic  acid,  chelidonic  acid  yields  a  crystalline  acid,  melting  at  140°. 

The  authors  suggest  the  expression,  C  0  0  H.  C O 0.  C  0  0  H, 

II  II 

C  H.   C  0.  CH 

as  possibly  representing  the  constitution  of  chelidonic  acid. 

By  the  action  of  ammonia  on  clielidonic  acid,  Lietzenmeyer  ob- 
tained an  acid  of  the  formula  CyHyNOg,  termed  by  the  authors 
a mtnoncheli clonic  acid.  Treated  with  bromine  in  presence  of  water 
it  yields  a  tribasic  crystalline  dibromo-acid,  which  gives  a  purple 
coloration  with  ferric  chloride;  it  probably  contains  only  two 
carboxyl-groups.  The  author  considers  it  probable  that  the  nitrogen- 
atom  in  ammonohelidonic  acid  is  exclusively  in  union  with  carbon. 

Ammonchelidonic  acid  when  heated  with  water  at  195°,  or  by 
dry  distillation,  is  completely  resolved  into  carbonic  anhydride, 
water,  and  hi/droxijpyridine,  Cg  H5  N  0  ;  this  separates  from  aqueous 
solution  in  fine  efflorescent  crystals  containing  water  of  crystalliz- 
ation, has  a  neutral  reaction,  but  yields  a  hydrochloride  and  platino- 
chloride;  when  distilled  with  zinc-dust  it  yields  pyridine. 

Bihromhijdroxyinjridine,  C5  H3  Bro  N  0,  is  obtained  by  the  action 
of  bromine  on  hydroxypyridine,  or  by  heating  the  brominated 
chelidonic  acid.  It  is  crystalline,  sparingly  soluble  in  water,  in- 
soluble in  dilute  acids,  readily  soluble  in  alkalies,  from  which 
solutions  it  is  precipitated  unaltered  on  addition  of  acids.  It 
dissolves  in  concentrated  hydrochloric  acid,  and  yields  with  platiuic 
chloride  the  cv^staWme  idatinocliloride,  (C5  H3  Brg  0)o,  Ho  Ft  CIg. 
An  ammouiacal  solution  gives  with  silver  nitrate  a  heavy,  crystal- 
line, sparingly  soluble  silver  compound.  It  is  very  probably 
identical  with  the  dibromhydroxypyridine  which  Hofmann  obtained 
by  the  action  of  bromine  on  piperidine. 

A  New  Acid  in  Beet  Juice.  E.  0.  Lippmann.  (Ber.  der 
deutsch.  chem.  Qes.,  xvi.  1078-1081.)  Besides  citric,  aconitic, 
tricarballylio,  and  malonic  acids,  the  author  has  isolated  a  tribasic 
acid  of  the  formula  Cg  Hg  Og.  It  is  very  readily  soluble  in  water, 
alcohol,  and  ether.  The  alkali  salts  are  amorphous  and  very 
readily  soluble.  The  harmm  salt,  (Cg  H^  Og)2  Ba3  + 5  Ho  0,  is  in- 
soluble in  water  and  in  alcohol.      The  calcium  salt  has  the  formula 


92  YEAR-BOOK    OF    PHARMACY. 

(Cg  H5  Og)o  Ca3  +  10  Ho  0.  Pawolleck  obtained  an  acid  (hydroxy- 
citi-ic  acid)  of  the  same  formula  by  boiliug  chlorocitric  acid  with 
water  or  akalies  ;  this  acid  agrees  in  its  properties  with  that 
obtained  from  beet-juice,  the  calcium  salt,  however,  containing, 
according  to  Pawolleck,  9  mols.  Ho  0.  The  author  assumes  the 
two  to  be  identical. 

Arabic  Acid :  its  Composition  and  the  Products  of  its  Decomposi- 
tion. C  O' Sullivan.  {Pharm.  Journ. ,3rd  series,  xiv.  514.)  The 
author,  wishing  to  compare  arabic  acid  with  other  bodies  with  which 
he  was  working,  looked  up  the  literature  of  the  subject,  but  found 
the  results  obtained  by  previous  observers  so  irreconcilable  that  he 
was  forced  to  examine  this  substance  for  himself.  The  present 
paper  contains  the  first  results  of  tliis  examination.  The  author 
has  mainly  followed  the  method  employed  by  Neubauer.  The  gum 
is  dissolved  in  the  smallest  possible  quantity  of  water,  and  the 
solution  decanted  from  any  insoluble  matter  ;  twice  or  three  times 
as  much  hydrochloric  acid  as  is  sufficient  to  convert  the  bases 
into  chlorides  is  added,  and  the  arabic  acid  then  precipitated  bj  an 
excess  of  alcohol.  The  curdy  precipitate  is  washed  with  alcohol 
and  pressed ;  it  is  tlieu  dissolved  in  boiling  water,  cooled,  and 
alcohol  gradually  added,  with  constant  stirring.  The  liquid  becomes 
milky,  but  no  precipitate  forms  ;  a  few  drops  of  hydrochloric  acid 
are  added,  when  a  curdy  precipitate  is  produced.  By  the  careful 
addition  of  hydrochloric  acid  the  body  can  be  precipitated  in  several 
successive  portions.  The  author  obtained  four  such  precipitates ; 
each  portion  was  redissolved  and  reprecipitated  several  times, 
dehydrated  with  absolute  alcohol,  pressed,  and  di-ied  over  sulphuric 
acid.  Thus  treated  the  bodies  are  white,  friable,  soluble  in  water, 
and  free  from  ash.  By  an  optical  examination,  and  the  analysis  of 
their  barium  salts,  the  author  proved  that  he  was  dealing  with  an 
homogeneous  body,  the  optical  activities  ranging  from  [a]j  — 257  to 
27"0,  and  the  percentage  of  barium  oxide  from  5"90  to  6'07.  It 
occurred  to  the  author  that  a  cai-eful  study  of  the  action  of  sulphui'ic 
acid  might  throw  some  light  on  the  nature  and  composition  of 
arabic  acid,  and  that  this  body  should  yield  a  sugar  or  sugars,  and 
a  series  of  acids  of  gradually  diminishing  molecular  weight ;  in 
fact,  that  it  would  behave  after  the  manner  of  starch  {Journ.  Ghem. 
Soc,  1876,  ii.  125).  Five  hundred  grams  of  arabic  acid  [a]j  — 27°, 
which  must  be  free  from  ash,  were  dissolved  to  1,500  c.c,  and  40 
grams  of  sulphuric  acid  in  150  c.c.  of  water  added.  The  mixture 
was  boiled  for  three  hours,  cooled,  and  exactly  neutralised  with  a  hot 
solution  of  barium  hydrate.     The  barium  sulphate  was   filtered  off, 
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the  filtrate  evaporated  to  1,000  c.c,  and  alcoliol  of  specific  gravity 
•83  added  as  long  as  a  precipitate  fell.  This  waxy  precipitate  was 
repeatedly  dissolved  in  water,  reprecipitated  by  alcohol  to  free  it 
from  sugar,  and  dried  over  sulphuric  acid.  This  white,  friable  body 
when  dried  at  100°  gave  14*57  Ba  O.  The  arabic  acid  molecule 
had,  therefore,  broken  up.  It  remained  to  be  proved  whether  the 
substance  was  homogeneous  or  not.  It  was  dissolved  in  water  and 
fractionally  decomposed  by  successive  additions  of  sulphuric  acid, 
into  three  portions.  A,  B,  and  G.  A  contained  14'27  per  cent.  Ba  O  ; 
B,  14o5  per  cent.;  G,  15'46  per  cent.  Portion  G  was  further 
separated  into  three:  the  1st  contained  1527  Ba  0  ;  2iid,  1536 
per  cent.;  8rd,  15'54  per  cent.  It  was,  therefore,  fairly  homogeneous. 
A  and  B  were  mixed,  and  on  fractionation  it  became  evident  that 
there  were  two  salts,  one  containing  13'3  to  13'4  per  cent.  Ba  O, 
the  other  15  5  per  cent.  Ba  0.  The  author  then  studies  the  further 
action  of  sulphuric  acid  on  this  15"5  per  cent,  barium  salt. 
Twenty  grains  were  dissolved  in  water,  and  2"5  c.c.  of  sulphuric 
acid  previously  diluted  with  water  added,  the  mixture  was  digested 
for  three  hours  at  100°;  by  neutralization  and  treatment  as  above,  a 
isalt  was  obtained  containing  18'5  per  cent.  Ba  0.  This  salt  was 
submitted  to  combustion,  it  gave  numbers  indicating  the  formula 
C23  Hgg  Oon  Ba  0  ;  it  is  therefore  not  a  carbohydrate,  but  differs  from 
the  carbohydrate,  Co^H^qOoq,  by  the  subtraction  of  C  Ho  and 
addition  of  Oo.  The  alcoholic  solution  from  which  this  salt  had 
been  separated  was  freed  from  alcohol,  the  residue  concentrated  to 
a  syrup,  purified,  and  allowed  to  crystallize,  when  a  sugar  of  the 
class  Cg  H;^2  ^6  separated  out ;  its  optical  activity  was  [a]j  79-81° 
and  copper  reducing  power  K  =  81  — 82.  The  salt  containing  15'5 
per  cent.  BaO  was  next  dried  and  analysed;  it  gave  a  formula 
U09  H^8  O07  Ba  0.  The  185  per  cent.  Ba  0  salt  was  doubtless,  there- 
fore, derived  as  follows  : — 

Cog  H^8  O07  Ba  0  +  Ho  0  -  C03  Hog  O22  Ba  0  +  Cg  H^^  Og. 

a  arabinose. 

The  13'3  barium  salt  corresponds  to  the  formula  C35  H.g  O30  Ba  0  ; 
so  that  we  have  the  series — ■ 

C23  H38  Ooo  Ba  0  +  Cg  Hio  O5  =  C09  H^8  0-7  ^a  0 
C09  H48  O07  Ba  0  +  Cg  Hio  O5  =  C35  H58  Ol,^  Ba  O. 

The  high  molecule  being  broken  down  with  elimination  of  Cg  H^q  O5, 
which  is  hydrated  to  a  sugar  of  the  Cg  H^o  Og  class,  it  appeared  pro- 
bable that  the  arabic  acid  molecule  was  broken  down  in  the   same 
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way,  and  that  its  composition  would  be  arrived  at  by  adding  such  a 
multiple  of  Cg  H^q  O5  to  one  of  these  barium  salts  as  would  give  a 
compound  containing  the  same  quantity  of  Ba  0  as  barium  arabate. 
To  obtain  further  evidence  of  this  disintegrating  process,  200  grams 
of  pure  arabic  acid  [a]j  -  27°  were  dissolved  in  300  c.c.  of  water,  to 
which  10  grams  of  sulphuric  acid  were  added,  and  the  whole  was 
digested  at  100°  for  one  hour.  The  product  was  separated  as  be- 
fore by  fractional  precipitation,  and  eventually  two  salts  obtained 
containing  11'35  per  cent.  Ba  0  and  1338  per  cent.  Ba  0.  The 
latter  was  the  salt  already  noticed,  C35  H^g  O30  Ba  0.  The  IToS 
per  cent,  salt  was  analysed  and  gave  a  composition,  C^^  Hgg  63^  Ba  0. 

C41  Hc8  O37  Ba  0  +  H,  0  =  C35  H.g  O30  Ba  0  +  C^  H^,  0,.. 

The  free  acid  of  this  salt  was  also  prepared;  its  analysis  confirmed 
the  above  formula.  At  this  point  the  author  set  to  work  to  isolate 
the  sugars  which  ought  to  be  separated  at  the  various  steps  of  the 
disintegration  of  the  molecule  of  arabic  acid.  Starting  with  the 
alcoholic  solution  from  which  the  salt  C.iq  Hjg  On;  Ba  O  had  separated, 
he  succeeded  in  obtaining  three  sugars  of  the  C^H^jOg  class,  which 
he  names  ^-arabinose  aj  =  1111°  K  110;  y-arabinose,  aj  =  91°  K  = 
99-4-100  ;  and  8-arabinose  aj  =  79-81°  K  81-82,  and  in  proving  the 
presence  of  a-arabinose  with  a  greater  optical  activity  than  yS-arabi- 
nose.  The  author  then  gives  the  results  of  six  analyses  of  arabic 
acid  ;  the  numbers  lead  to  the  empirical  formula,  Cg  Hj(,  O5.  Now 
a  barium  salt  containing  C  H  0  in  this  ratio,  and  at  the  same  time 
6  per  cent.  Ba  O,  should  be  Cgf,  H^jn  O^^  Ba  0,  but  such  a  consti- 
tution does  not  lead  to  the  highest  acid,  C^  H^g  037,  obtained  in  the 
decomposition  products;  thus  C^j  Hgg  O37  +  8  Cg  H^q  O5  =  Cgg  H^^g  O-7, 
but  writing  the  equation  thus — 

^ii  ^68  O37  +  9  Cg  Hjo  O5  =  Cgg  H^jo  O^^  +  3  H2  0, 

we  obtain  a  formula  for  arabic  acid,  CgyHi^,  0-p  which  fits  exactly 
with  the  combustion  percentages,  and  requires  6  per  cent.  BaO,  the 
numbers  obtained  being  610,  5-90,  G'OO,  GIG.  The  calcium  salt 
was  pi-epared  and  gave  similar  results.  Arabic  acid  may  therefore 
be  represented  by  Cgg  H^.^,,  Oy^.  Finally  the  author  made  a  success- 
ful attempt  to  isolate  the  acids  intermediate  between  arabic  acid 
and  the  C.^i  Hg„  O3- acid.  Sixty  grams  of  pure  arabic  acid  were 
dissolved  in  200  c.c.  of  water  containing  4  grams  of  sulphuric 
acid,  and  digested  for  fifteen  minutes  at  100°  C.  Two  barium  salts 
were  obtained,  containing  645  per  cent,  Ba  0  and  7'36  per  cent., 
corresponding  respectively  to  Cgj  H^yo  Ogy  Ba  0  and  C71  Hi^o  ^00  ^^  ^  : 
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/S-arabinose,  aj  111*5°  K 110,  was  also  isolated,  and  evideuce  obtained 
that  a-arabinose  aj  140°  was  present.  Neither  y-  nor  S-arabinose 
was  detected.  The  author  then  gives  a  summary  of  this  most 
important  paper  respecting  the  decomposition  of  arabic  acid  by 
sulphuric  acid : — 

(1)  Cyg  Hi42  O74  +  Ho  0  =  Cgg  H^32  Ogg  +  Cg  H^cj  Og 

Arabic  acid.  a-arabinosic        a-arabinose. 

acid. 

(2)  C33  H13.  0,9  +  H.  0  =  a,  H,.,  0,,  +  C,  Hi,  Os 

/3-arabinosic       a  +  /3arabi- 
acid.  nose. 

(3)  C„  Hioo  Oe,  +  H2  0  =  C,i  H,,.  0,,  +  C,  U,,  0, 

7-arabinosic       /3-arabinose. 
acid. 

Tlie  next  five  steps  have  not  been  followed,  and  so  are  united. 

(4-8)  C„  Hio.  Ofi,  +  9H3  0  =  C,i  H,8  O37  +  6Ce  U,,  O, 

a-arabinosic      /3,  7,  5,  and 
acid.  other  arabinoses. 

(9)  C41  Hes  O37  +  H2  0  =  C35  H,8  O32  +  Cg  H^2  Og 

t-arabinosic      5-arabinose  (?). 
acid. 

(10)  C35  H.g  O3,  +  Hg  0  =  C,9  H  ,8  0„  +  C,  Hi,  0, 

K-arabinosic     5-arabinose  (?). 
acid. 

(11)  Cog  H^g  Ooy  +  Ho  0  =  C03  H^g  OoQ  +  Cg  H^o  Oq 

X-arabinosic     5-arabinose. 
acid. 

This  last  arablnosic  acid,  C03  H^g  Oo,,  is  a  very  stable  body,  re- 
sisting the  action  of  3  per  cent,  to  4  per  cent,  solution  of  sulphuric 
acid  for  many  hours.  It  probably  splits  up  in  a  more  complicated 
way  than  its  predecessors.  Arabic  acid,  aj  -  27°  to  -  28°,  is  the 
chief  constituent  of  all  the  l^vorotatory  gums ;  other  acids  are 
present,  which  bear  a  simple  relation  to  it.  In  a  future  paper,  the 
author  promises  an  account  of  the  dextrorotatory  and  optically 
inactive  gums,  the  acids  of  which  are  built  up  in  the  same  manner 
as  arabic  acid. 

Studies  in  the  Chemistry  of  Tartaric  Acid.  B.  J.  Grosjeau. 
(Journ.  SoG.  Ghem.  Ind.,  August  29,  1883.)  A  lengthy  report  deal- 
ing with  the  following  subjects  : — 

1.  Action  of  Solutions    of  Potassium  and  Sodium  Sulphate  on 

Calcium  Tartrate. 

2.  Destruction  of  Citrates  and  Tartrates  by  Hydrogen  Peroxide. 
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3.  Destruction    of    Neutral  Tartrates  when  their    Solutions   are 

heated  with  an  Iron  Salt. 

4.  Determination    of    Free    Sulphuric    Acid    in    Tartaric     Acid 

Liquors. 

5.  Determination  of  Tartaric  Acid  by  Precipitation  as  Potassium 

Bitarti-ate. 

6.  Detection  of  Tartaric  Acid  in  Citric  Acid. 

7.  Determination     of    Organic     Acids     from    the     Neuti'alizing 

Capacity  of  the  Ash  of  their  Salts. 

8.  Standardizing  of  Alkali  used  for  Titration. 

For  details  reference  must  be  made  to  the  original  paper,  which  is 
not  suited  for  abstraction. 

Preparation  of  Lactic  Acid.  H.  Kiliani.  (Phann.  Joam.,  3rd 
series,  xiv.  130.)  The  author  recommends  the  following  process  : — 
500  grams  of  cane  sugar  are  heated  to  50°  for  three  hours,  with 
250  CO.  of  water  and  10  c.c.  of  sulphuric  acid,  in  a  flask  holding 
about  2  litres.  To  the  colourless  or  at  most  faintly  yellow  solution 
of  invert  sugar  is  added,  after  cooling,  400  c.c.  of  a  caustic  soda 
solution  (containing  1  part  Na  H  O  in  1  part  Ho  0),  in  quantities 
of  50  c.c.  at  a  time.  This  ley  at  first  forms  a  slimy  layer  at  the 
bottom,  and  a  fresh  portion  is  not  added  until  a  homogeneous  mix- 
ture has  been  promoted  by  agitation.  The  flask  is  judiciously  cooled 
by  cold  water  during  the  addition  of  the  soda  ley.  The  mixture 
easily  becomes  coloured,  and  if  the  alkali  be  rashly  added,  the  de- 
velopment of  heat  is  so  great  as  almost  to  cause  the  fluid  to  boil. 
In  this  way  the  amount  of  the  yield,  indeed,  is  not  particularly 
affected,  but  highly-coloured  products  are  formed,  and  the  zinc  salt 
subsequently  obtained  is  by  no  means  pure.  Lastly,  the  mixture  is 
heated  to  60°  or  70°,  until  a  sample,  heated  to  boiling  with  Fehiiug's 
solution,  causes  no  separation  of  cuprous  oxide,  and  only  a  green 
tint.  The  calculated  quantity  of  sulphuric  acid  (obtained  by  mix- 
ing 3  parts  of  sulphuric  acid  with  4  parts  of  water  and  standardizini; 
by  titration  with  soda  solution  used)  is  allowed  to  flow  into  the 
cooled  mixture.  As  soon  as  the  acid  fluid  is  at  the  ordinary  tem- 
perature, a  crystal  of  Glauber's  salt  is  dropped  in,  and  the  flask  is 
immersed  in  cold  water  until  a  thin  crystalline  crust  has  formed  on 
the  sides.  This  is  loosened  by  violent  shaking.  The  cooling  and 
shaking  are  continued  until  further  formation  of  crystals  ceases. 
The  mixture  is  now  allowed  to  stand  aside  for  from  twelve  to 
twenty-four  hours,  until  the  contents  of  the  flask  appear  as  a  cake 
of  crystals  saturated  witii  a  reddish  fluid.  Alcohol  of  00  per  cent, 
strength  is  now  added,  the  mixture  being  shaken  meanwhile,  until 


CHEMISTRY. 


97 


no  further  precipitation  tal<es  place.  The  separated  Glauber's  saU. 
is  thrown  on  to  a  suction  tilter,  and  completely  washed  with  a  little 
more  alcohol.  One  half  of  the  filtrate  is  neutralized  with  zinc  car- 
bonate, on  tlie  water-bath,  filtered  while  boiling  hot,  and  mixed  with 
the  other  half.  On  cooling,  crystallization  commences  at  once,  as  a 
rule,  and  is  finished  when  the  solution  has  stood  for  about  thirty-six 
hours.  The  lactate  of  zinc  so  obtained  can  be  easily  freed  from  the 
mother-liquor  by  decantation,  and  especially  by  hard  pressure,  so 
that  it  is  pure  after  once  recrystallizing.  The  weight  of  the  crystals 
obtained  amounts  to  thirty  or  forty  per  cent,  of  the  sugar  used,  and 
the  concentrated  mother-liquor  yields  a  further  quantity  of  zinc  sa,lt. 
Should  a  small  portion  of  the  mother-liquor  of  the  second  crystal- 
lization, on  shaking  with  ether,  yield  to  the  latter  free  lactic  acid, 
half  of  the  solution  is  again  boiled  with  excess  of  zinc  carbonate, 
in  order  to  obtain  more  crystals  on  the  addition  of  the  other  half  of 
thp  filtrate. 

Free  Fatty  Acids  in  Vegetable  Oils.  E.  Schmidt  and  H. 
Romer.  {Arcliiv  der  Pharni.,  1883;  From  Pharm.  Joiirn.,  3rd 
series,  xiv.  130.)  The  authors  show  that  free  fatty  acids  occasion- 
ally occur  in  larger  or  smaller  quantities  as  constituents  of  normal 
vegetable  oils. 

The  oil  contained  in  the  seeds  and  seed-vessels  of  Go'',ckIu,s  indicn,fi 
consists  chiefly  of  free  stearic  acid  and  small  quantities  of  other 
fatty  acids  rich  in  carbon.  The  oil  of  commerce  is  in  fact  nearly 
pure  stearic  acid.  "Nutmeg  butter"  contains  from  3  to  4  per 
cent,  of  free  myristic  acid,  and  a  small  quantity  of  another  acid, 
perhaps  identical  with  stearic.  The  oil  obtained  by  extracting  dried 
laurel  berries  with  hot  alcohol,  distilling  off  the  alcohol,  and  washing 
the  residue  with  hot  water,  exhibits  a  perceptible  a,mount  of  free 
fatty  acids,  which  cannot  be  separated  from  one  another,  but  prob- 
ably consist  partly  of  palmitic  acid. 

Tannin  from  Oak  Bark.  C.  Bottinger.  {Ber.  der  deutsch.  diem. 
Ges.,  xvi.  2710-2713.)  The  author  arrives  at  the  conclusion  that 
the  tannic  acid  from  oak  bark  is  a  condensation-product  of  an 
aldehyde,  C,  H-.  C  O.  C  H..  C  H  0,  with  tannin. 

The  Tannins  of  Oak  Bark.  C.  Etti.  (Monafsh.  Ghem.,  iv.  512- 
530;  Journ.  Ghem.  Soc,  1883,  994.)  The  tannin  of  oak  bark  exists 
in  two  forms,  viz.,  as  a  tannic  acid,  which  in  the  free  state  has  a 
reddish  white  colour,  and  as  an  anhydride  of  that  acid,  called 
plilobaphene,  the  colour  of  which  is  brown-red.  The  distinction 
between  these  two  bodies  is  familiar  to  tanners,  who  designate  the 
anhydride  simply  as  "colouring  matter,"  and  reject  barks  contain- 
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iug  a  large  proportion  of  it,  as  it  imparts  too  red  a  colour  to  leather 
dyed  with  such  barks. 

The  question  as  to  the  existence  of  a  glucoside  in  oak  bark  is 
DOW  decided  in  the  negative,  as  tannic  acid  extracted  from  the 
bark  by  ethyl  acetate  does  not  yield  any  such  substance.  The 
reactions  which  were  supposed  to  indicate  the  presence  of  a  gluco- 
side, were  really  due  to  levulin,  which,  on  treating  the  bark  with 
dilute  sulphuric  acid,  was  converted  into  levulose. 

The  tannic  acid  obtained  by  agitating  an  alcoholic  extract  of  the 
bark  with  ethyl  acetate  may  be  contaminated  with  two  substanct-s, 
a  brownish  green,  amorphous  terpene-resin  and  phlobaphene.  The 
former  may  be  separated  by  its  ready  solubility  in  ethyl  acetate, 
ethyl  oxide,  and  benzene.  The  phlobaphene  is  easily  recognised  by 
the  brown-red  precipitate  which  it  gives  with  lead  acetate. 

Quercitannic  acid  cannot  be  extracted  from  the  bark  in  the  pure 
state  by  ethyl  acetate,  inasmuch  as  it  decomposes  that  compound  into 
alcohol  and  acetic  acid  almost  as  easily  as  sulphuric  or  hydrochloric 
acid,  and  the  acetic  acid  thus  set  free  dehydrates  a  portion  of  the 
tannic  acid,  producing  phlobaphene.  Pure  quercitannic  acid  dis- 
solves completely  in  ethyl  acetate,  and  does  not  give  up  any  foreign 
bodies  to  pure  ethyl  oxide  or  to  benzene  ;  its  solution  in  very  dilute 
alcohol  gives  with  basic  lead  acetate  a  precipitate  of  pure  yellow 
colour. 

Phlobaphene  is  nearly  insoluble  in  water  and  in  ether,  but  dis- 
solves readily  in  alcohol  of  all  strengths.  As  prepared  from  the 
bark,  it  may  be  contaminated  with  terpene-resin  and  pectin  sub- 
stances. The  former  of  these  bodies  may  be  recognised  and 
separated  by  treatment  with  ether  or  benzene,  which  ilissolve  it; 
the  pectin  substances  by  their  insolubility  in  spirit  of  00  per  cent. 
The  presence  of  tannic  acid  in  the  phlobaphene  may  be  recognised 
by  the  fact  that  the  latter,  after  being  freed  from  adhering  moisture 
by  drying  at  110°,  gives  off  a  further  quantity  of  water  at  130-140°. 

Quercitannic  acid  is  represented  by  the  formula,  Cjr,  Hjg  Oy.  At 
130-140°  it  gives  off  water,  and  is  converted  into  the  brown-red 
anhydride,  Cg^  IlgQ  O^i  =  2  Cjy  Hjg  Og  -  Ho  0,  identical  with  the  phlo- 
baphene contained  in  the  bark.  1  mol.  of  this  substance  boiled  with 
sulphuric  or  hydrochloric  acid  gives  up  1  mol.  water,  and  is  con- 
verted into  a  second  anhydride,  Cg^  Hny  Oic ;  and  by  boiling  the 
tannic  acid  free  from  anhydrides  with  either  of  these  anhydrides,  a 
third  anhydride,  Cgj  Hop,  Ojj,  is  obtained.  These  three  anhydrides 
are  soluble  in  alcohol  and  in  caustic  alkalies.  Lihve,  by  treating 
quercitannic  acid   or    phlobaphene  with  dilute  sulphuric   acid,    or 
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with  oxalic  acid,  has  obtained  a  fourth  anhydride,  03^  Ho^  0^  — 
2  Cj-  Hjj.  O9  —  4  Ho  O,  which  he  designates  as  oak-red.  The  same 
name  has  been  appUed  to  the  first  anhydride  by  Oser,  and  to  the 
second  by  Bottinger. 

Another  oak  bark  examined  by  the  author  yielded  a  tannic  acid 
having  the  composition  CoQH.igOg,  and  agreeing  with  the  former  in 
all  its  properties,  excepting  in  its  reaction  with  ferric  chloride,  with 
which  it  gives  a  bluish  green  colour,  quickly  changing  to  deep 
green,  and,  on  addition  of  sodium  carbonate,  first  to  blue  and  then 
to  red  ;  whereas  the  quercitannic  acid  above  described,  and  all  its 
anhydrides,  give  with  ferric  chloride  a  black-blue  precipitate.  This 
tannic  acid  begins  to  lose  water  at  124°,  melts  at  14-0°,  resolidifies 
on  further  loss  of  water,  and  is  converted  into  a  brown-red  sub- 
stance, identical  in  composition  with  phlobaphene. 

The  tannic  acid,  Coq  Hoq  O9,  also  yields  four  anhydrides  agreeing 
in  character  with  those  obtained  from  the  acid  C^y  H^g  O9.  These 
anhydrides  are  represented  by  the  formulae,  C^g  ^33  0^,  C^q  Hgg  Ojg, 
^40  H34.  O15,  and  C4.Q  H30  Oj^.  The  same  tannic  acid  heated  in  a 
sealed  tube  with  hydrochloric  acid  yielded  a  gas  burning  with  a 
green  flame,  but  smaller  in  quantity  than  that  obtained  from  the 
acid  Cjy  Hjg  O9.  Heated  in  a  tube  with  dilute  sulphuric  acid,  it 
gave  a  red  liquid  and  a  large  quantity  of  undissolved  anhydrides  ; 
and  on  agitating  this  liquid  with  ether,  a  small  quantity  of  crystals 
was  obtained  consisting  of  gallic  acid. 

The  phlobaphene  submitted  to  dry  distillation,  yielded  pure  cate- 
chol, free  carbon,  and  an  oil  insoluble  in  potash,  smelling  like  the 
terpenes,  and  containing  72"46  per  cent.  C  and  7"11  H.  This  oil, 
oxidized  with  permanganate,  yielded  an  amorphous  resin,  whence 
the  author  concludes  that  it  is  derived,  not  from  the  tannin,  but 
from  the  terpenes  mixed  with  the  phlobaphene  which  was  submitted 
to  dry  distillation. 

For  the  theoretical  considerations  relating  to  the  constitution  of 
all  the  bodies  above  described,  the  original  paper  must  be  consulted. 

Preparation  of  GlycoUic  Acid  from  Glycerin.  H.  Kiliani. 
(Z>er.  (ler.  deutsch.  chem.  Ges.,  xvi.  2414.)  The  author  has  already 
shown  that  several  glucoses  and  nearly  allied  compounds  yield 
glycollic  acid  when  oxidized  by  silver  oxide,  and  has  recommended 
the  oxidation  of  inverted  sugar  as  a  method  for  preparing  this 
compound  (Annalen,  ccv.  191.)  The  acid  can,  however,  be  more 
easily  obtained  by  oxidizing  glycerin  with  silver  oxide  in  presence 
of  an  alkali.  For  this  purpose  10  grams  of  glycerin  are  mixed 
with  200  c.c.  of  water  and  6  grams  of  slaked  lime  added,  to  this 
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the  oxide  of  silver  obtained  from  60  grams  of  silver  nitrate  is  next 
added,  and  the  whole  heated  at  60°  for  some  four  hours.  The 
product  is  treated  vs^ith  carbonic  anhydride,  and  filtered  ;  on  con- 
centrnting'  the  filtrate,  calcium  gl3'collate  separates  out. 

Physical  Characters  of  Nitro-Glycerin.  M.  Hay.  (Pharm. 
Jouni.,  3rd  series,  xiv.  8.)  In  view  of  the  extended  use  of  nitro- 
glycerin in  therapeutics,  the  author  supplies  the  following  observa- 
tion on  its  physical  characters. 

Nitro-glycerin  is  perfectly  colourless,  and  not  of  a  clear  yellow 
colour  as  is  stated  in  most  of  the  papers  on  the  chemistry  of  this 
body.  The  colour  is  due  to  the  imperfect  removal  of  the  acid,  or 
to  the  use  of  soda,  which  is  commonly  used  for  washing  it,  and 
which  decomposes  it  with  the  production  of  a  reddish  brown 
colour.  It  has  no  odour  when  cold,  but  has  a  sharp,  pungent 
odour  when  heated.  Its  taste  is  sweet,  and  not  unlike  that  of 
glycerin,  but  is  more  pungent.  As  regards  its  solubility  :  1  gram 
dissolves  in  about  800  c.c.  of  water;  with  difficulty  in  3  c.c.  of 
absolute  alcohol,  easily  in  4  c.c;  in  10'5  c.c.  of  rectified  spirit  (sp. 
gr.  0846)  ;  in  1  c.c.  of  methylic  alcohol  (sp.  gr.  0'814)  ;  in  4  c.c. 
of  methylated  spirit  (sp.  gr.  0"830)  ;  in  18  c.c.  of  amylic  alcohol ; 
in  every  proportion  in  ether;  so  also  in  chloroform,  in  glacial  acetic 
acid,  and  in  carbolic  acid  ;  in  less  than  1  c.c.  of  benzol  ;  in  120  c.c. 
of  carbon  bisulphide;  and  to  a  very  limited  extent,  if  at  all,  in 
glycerin.  Its  solutions  in  water  and  alcohol  the  author  has  kept 
for  nearly  four  months  without  their  exhibiting  the  slightest 
evidence  of  decomposition ;  and  he  has  no  reason  for  believing 
that  they  will  not  remain  undecomposed  for  a  much  longer  time. 

The  Action  of  Arsenious  Anhydride  on  Glycerin.  H.  Jackson. 
{Chemical  Neivs,  xlix.  258.)  It  is  well  known  that  glycerin  is  the 
best  solvent  for  arsenious  anhydride,  but  the  reason  of  this  seems 
never  to  have  been  pointed  out.  The  author  found  that  a  con- 
siderable quantity  of  water  was  given  off  when  anhydrous  glycerin 
was  treated  with  dry  Aso  O3,  and  directed  his  attention  in  the  first 
jilace  to  the  determination  of  the  amount  of  water  evolved  when  a 
weighed  quantity  of  glycerin  was  treated  with  excess  of  Aso  0«. 
Some  preliminary  experiments  had  shown  that  the  Aso  O3  would 
be  insufficient  excess  if  used  in  the  proportion  of  1"5  parts  of 
AsgOgtol  part  of  glycerin.  The  author  found  considerable  diffi- 
culty in  obtaining  constant  results  in  the  determination  of  the 
water;  but  ^the  mean  of  several  experiments  (viz.  25'5  grams  of 
glycerin  gave  8"2  grams  of  water),  indicated  that  the  amount  of 
AS0O3  required  to  saturate  the  glyceiiu  was  at  least  equal  in  weight 
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to  the  glycerin  employed.  The  next  experiments  were  arranged 
to  determine  the  maximum,  quantity  of  Aso  O3  which  could  bo 
made  to  combine  with  glycerin.  For  this  purpose  different  pro- 
portions of  glycerin  and  Asn  O3  were  taken  and  placed  in  stout 
hard  glass  tubes,  the  ends  of  which  were  then  sealed,  and  the  tube.s 
with  their  contents  were  heated  in  an  air-bath  for  two  hours  at  a 
temperature  of  250°  C. 

It  was  found  that  in  all  cases  where  the  amount  of  Asj  O3  had 
been  greater  than  that  indicated  by  the  previous  experiments  (viz., 
1  part  of  Aso  O3  to  1  part  of  glycerin),  some  of  the  Aso  O3  crystal- 
lized out  as  the  tubes  cooled.  Some  blackening  of  the  contents 
was  noticed  in  each  instance  ;  this  was  found  on  examination  to 
be  due  to  arsenic  from  reduction  of  a  little  Aso  O3.  After  these 
experiments,  the  author  made  some  more  determinations  of  the 
amount  of  water  evolved  when  a  weighed  quantity  of  glycerin  was 
treated  with  Asg  O3,  and  of  the  weight  of  Asj  O3  required  to  fully 
saturate  it.  The  mean  of  these  experiments  gave  the  following 
result: — 14'45  grams  of  glycerin  required  for  saturation  15'98 
grams  of  Aso  O3,  and  gave  off4"57  grams  of  water,  or  nearly ;  184 
parts  (2  equivalents)  of  glycerin  require  198  parts  (1  equivalent) 
of  Aso  O3,  and  evolve  54  parts  (3  equivalents)  of  water,  represented 
by  the  equation, — 

2  C3  U,  (0  H)3  +  As,  O3  =  2  C3  H.  As  O3  +  3  H,0. 

The  mean  of  the  analyses  of  the  products  obtained  in  the  last 
experiments  gave  the  following  result : — 0"2121  gram  of  the  com- 
pound contained  0"1225  gram  of  Aso  O3  ;  02121  gram  of  C3  H5  As  O3 
contains  theoretically  0'125  gram  of  As,  O3.  These  experiments 
prove  that  As,  O3  and  glycerin  react  together  to  form  normal 
glyceryl  arsenite,  or  the  arsenious  ether  of  glycerin,  in  the  manner 
represented  by  the  above  equation.  This  compound  is  a  colour- 
less, transparent,  vitreous  solid,  very  deliquescent,  and  easily  de- 
composed by  water  into  glycerin  and  As,  O3.  It  is  entirely  soluble 
in  absolute  alcohol,  and  is  left  unchanged  when  the  alcohol  is 
driven  off  by  evaporation.  It  is  also  freely  soluble  in  glycerin,  as 
would  be  expected.  It  becomes  soft  at  100°  C,  and  can  be  poured 
easily  when  the  temperature  reaches  200°  C.  When  quite  dry  it 
appears  to  be  stable  at  the  boiling  point  of  glycerin,  290°  C,  but 
is  decomposed  above  that  temperature. 

The  Action  of  Some  Polyhydric  Alcohols  upon  Borax.  W.  R. 
Dunstan.  {Phann.  JuHrii,,  3rd  series,  xiv.  41.)  The  author's 
paper   deals    with  the    action   upon   boras   of  glycerol,    mannitol, 
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dextrose,  and  levulose,  and  is  supplemented  by  a  report  on  the 
chemistry  of  Mel  Boracis.  The  chief  results  of  the  experiments 
described  in  the  6rst  part  of  the  paper,  tend  to  show  that  poly- 
hydric  alcohols  decompose  sodium  pyroborate  with  the  formation 
of  sodium  metaborate  and  a  boric  ether,  or,  if  water  be  present, 
free  boric  acid.  Besides  these  a  number  of  secondary  reactions 
seem  to  be  involved.  The  principal  properties  of  these  bodies  are 
described,  but  whether  they  are  mono-,  di-,  or  tri-borins,  has  not 
directly  been  determined.  In  the  case  of  glycerol,  however,  there 
can  be  little  doubt  that  the  substance  produced  is  glycerol  in  which 
all  the  three  hydroxy]  groups  are  substituted  by  the  boric  radical 
(C3H5BO3).  The  following  equations  symbolize  the  action  of 
glycerol  upon  sodium  pyroborate  and  other  similar  polyhydric 
alcohols  : — 

2C3H.(OH)3+(2NaBOo.Bo03)  =  2C3H5B03  +  3H20  +  2NaBOo. 

But  inasmuch  as  water  itself  is  a  product  of  the  decomposition, 
the  above  reaction  is  never  complete  save  at  high  temperatures, 
owing  to  the  conversion  or  partial  conversion  of  the  borin  into 
boric  acid  under  the  influence  of  the  water,  thus — 

C3  H5  B  O3  +  3  Ho  O  =  C3  H5  (0  H)3  +  H3  B  O3. 

Tn  aqueous  solutions  the  reaction  may  be  thus  represented  in  one 
equation — 

2  C3  H5  (0  H)3  +  (2  Na  B  0.„  B..  O3)  +  3  Ho  0  = 
2  Na  B  Oo  +  2  Hg  B  O3  +  2  C3  H5  (0  H)3. 

This  is  a  reaction,  which,  taken  by  itself,  might  be  attributed  to 
what  has  been  called  "  catalysis,"  for  the  glycerin  remains  un- 
changed at  the  close  of  the  reaction.  However,  the  production  of 
a  boric  ether  as  the  determining  cause  of  this  reaction,  affords  a 
much  more  satisfactory  explanation. 

Not  only  are  the  results  of  this  investigation  interesting  on  the 
side  of  the  polyhydric  alcohols,  but  also  as  additional  evidence  in 
favour  of  regarding  anhydrous  borax  as  a  sodium  pyroborate  ;  that 
is,  a  compound  of  boric  anhydride  with  sodium  metaborate. 

Chlorophenols.  T.  Chandelon.  (Ber.  der  dentsch.  chem.  Ges., 
xvi.  1740-1753.)  The  .author  describes  a  number  of  chlorophenols 
produced  by  the  action  of  sodium  hypochlorite  on  a  3  per  cent. 
solution  of  phenol.  For  details  reference  must  be  made  to  the 
original  article. 

Acetone-Chloroform.  C.  Willgerodt.  {Ber.  der  dentsch. 
cliem.  Ges.,  xvi.   lo85.)     This  compound,  previously   described  by 
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tlie  author,  contains  half  a  molecule  of  water  of  crystallization, 
CO  Me.,  CHCI3  +  IH0O,  and  melts  at  80-81°.  Oti  treating  it 
■with  anhydrous  solvents,  such  [as  chloroform,  light  petroleum, 
benzene,  and  carbon  bisulphide,  it  loses  its  water  of  crystallization, 
and  then  melts  at  96°. 

The  Constitution  of  Butyl  Chloral.  A.  Lieben  and  S.  Zeis  el. 
{^lonatsh.  Chem.,  iv.  531-539;  Journ.  Chem.  Soc,  1883,  963.) 
In  a  previous  paper  the  authors  have  endeavoui-ed  to  explain  the 
manner  in  which  condensation  accompanied  by  elimination  of  water 
takes  place  between  two  molecules  of  the  same  or  of  different  alde- 
hydes ;  and  in  the  present  communication  they  examine  the  con- 
densation of  an  aldehyde  with  a  monohalogenated  aldehyde,  viz., 
that  of  acetaldehyde  with  its  monochlorinated  derivative,  which 
may  be  expected  to  give  rise  to  a  monochlorocrotonaldehyde, 
represented  by  one  of  the  following  formula, — 

(1)  CH3.  CH:CC1.  CHO.     (2)  CHoCl.  CH:CH.  CHO. 

Either  of  these  compounds  would  be  converted,  by  addition  of 
chlorine,  into  a  butyric  chloral,  C^  H5  CI3  O,  isomeric  or  identical 
with  that  already  known. 

To  obtain  such  a  compound,  monochloraldehyde,  in  the  form  of 
the  crystallized  hydrate,  Cj  Hg  CI  0,  |  Ho  0,  was  heated  in  a  sealed 
tube  with  an  equivalent  quantity  of  aldehyde,  a  drop  of  strong 
hydrochloric  acid  being  added  as  condensing  agent,  and  the  heating 
continued  for  several  days.  On  distilling  the  contents  with  steam, 
there  passed  over,  first  an  oil,  then  water,  and  lastly  the  hydrate  of 
monochloraldehyde,  whilst  crotonaldehyde  and  higher  bailing  sub- 
stances remained  in  solution.  The  residue  consisted  of  a  black 
unctuous  substance,  which  hardened  on  cooling  to  a  pitch-like 
mass,  surmounted  by  a  yellow,  somewhat  turbid  liquid,  exhibiting  a 
strong  green  fluorescence.  The  oil  obtained  from  the  distillate, 
which  was  somewhat  heavier  than  water,  was  dried  over  calcium 
chloride  and  distilled  in  a  current  of  carbonic  anhydride ;  it  then 
passed  over  between  150°  and  160°,  but  could  not  be  obtained  of 
constant  boiling  point.  It  is  a  colourless  liquid,  becoming  thicker 
on  keeping,  and  having  an  odour  like  that  of  crotonaldehyde,  but 
more  pungent.  It  gave  by  analysis  37'83  per  cent,  chlorine, 
whereas  monochlorocrotonaldehyde  requires  33 "9  7  per  cent.  Never- 
theless the  body  in  question  appears  to  consist  mainly  of  chloro- 
crotonaldehyde,  inasmuch  as  it  is  capable  of  uniting  with  chlorine, 
and  forming  a  crystalline  hydrate  of  trichlorobutyraldehyde  or 
butyric   chloral,    C^  Hg  CI3  0.      The   crystals   of    this   hydrate   are 
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orthorhombic,  exhibiting  the  combination  OP.  P  cv .  P.  Axes  a  xh:  c 
=  0-6486:1  :l-]939. 

According  to  the  formulge  above  cited  for  monochlorocrotonalde- 
hyde,  butyric  chloral  must  be  represented  by  one  of  the  two 
following,  — 

(1)  CH3.CHCI.  CC],.CHO. 
(•2)  C  Ho  CI.  C  H  CI.  C  H  CI.  C  H  0, 

both  of  which  differ  from  the  formula?  hitherto  assigned  to  it,  viz., 
C  Clg.  C  Ho.  C  Ho.  C  H  0.  To  decide  between  the  fbrniulse  1  and  2,  it 
is  necessary  to  ascertain  whether  butyric  chloral  contains  an  entire 
methyl-group,  and  with  this  view  the  authors  prepared  dichloro- 
propylene,  C3  H^  Clo  (b.  p.  77°),  by  boiling  the  hydrate  of  butyric 
chloral  with  sodium  carbonate,  and  heating  it  with  chromic  acid 
mixture  in  a  sealed  tube  for  forty-eight  hours  at  100°,  and  then 
for  twenty-four  hours  at  130°.  By  this  treatment  the  dichloro- 
propylene  was  converted  into  acetic  acid,  showing  that  it  con- 
tains an  entire  methyl-group,  and  must  therefore  be  represented 
either  by  the  formula  C  Hg.  C  H  :  C  CIo,  or  by  C  H3.  C  CI  :  C  H  CI. 
Hence  also  it  follows  that  butyric  chloral  must  be  represented  by 
C  H3.  C  H  CI.  C  Clo.  C  H  0,  and  this  determines  also  the  constitu- 
tion of  the  numerous  derivatives  of  butyric  chloral,  e.rj.,  trichloro- 
butyl  alcohol,  trichlorobutyric  acid,  trichlorangelactic  acid.  etc. 

The  formation  of  butyric  chloral  by  the  action  of  chlorine  on 
aldehyde  or  paraldehyde  maybe  explained  in  two  ways :  (1)  The 
aldehyde  is  converted  into  crotonaldehyde,  then  into  monochloro- 
crotonaldehyde,  which,  by  the  further  action  of  the  chlorine,  is 
transformed  into  butyric  chloral.  (2)  The  aldehyde  is  first  con- 
verted by  the  chlorine  into  monochloraldehyde,  which,  almost  as 
soon  as  it  is  formed,  condenses  with  the  acetaldehyde,  under  the 
influence  of  the  hydrochloric  acid  evolved  at  the  same  time,  into 
raonochlorocrotonaidehyde,  and  thereby  gives  rise  to  the  production 
of  butyric  chloral  in  the  manner  above  explained.  The  second 
view  is  sui)ported  by  the  consideration  that  crotonaldehyde  has  not 
yet  been  found  amongst  the  products  of  the  action  of  chlorine  on 
acetaldeliyde,  and  that  in  presence  of  water  chloral  is  formed  from 
aldoliyde  ;  a  fact  which  points  to  the  previous  formation  of  mono- 
chloraldehyde. 

The  constitution  of  butyric  chloral  above  established  shows  that 
the  monochloraldehyde  obtained  by  condensation  must  have  the 
formula  C  H...  C  H  :  C  CI.  C  H  0,  and  that  accordingly,  in  the  pro- 
cess of  condensation,  the  oxygen  of  the  acetaldehyde   must  have 
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acted  on  tlie  hydrogen  atom  of  tlie  monochloraldebyde  nearest  to  the 
chlorine  ;  and  consequently  that  in  this  case,  as  in  that  of  propalde- 
hyde,  the  raethylene-group  is  more  readily  attacked  by  the  alde- 
hydic  oxygen  than  the  methyl-groap. 

Formation  of  Methyl  Iodide  and  Methylene  Iodide  from  Iodo- 
form. P.  Cazenenve.  (Gomptes  Eendios,  Fehrnavj  11, 18S4>.)  The 
most  favourable  conditions  for  the  production  of  these  compounds 
are  as  follows  : — 500  grams  of  iron  (reduced  by  hydrogen)  are 
intimately  mixed  with  an  equal  weight  of  finely  powdered  iodo- 
form, and  200  grams  of  water  are  then  added.  A  gentle  heat  is 
applied,  and  120  grams  are  collected  of  a  mixture  comprising  40 
grams  methyl  iodide  and  80  grams  methylene  iodide,  which  are 
easily  separated  by  heating  in  a  vacuum. 

Formation  of  Amyl  Alcohol  in  Alcoholic  Fermentation.  J.  A. 
Le  Bel.  (Comptes  lieiulas,  xcvi.  13GS-1370.)  Ttie  spirituous 
distillates  from  large  quantities  of  wine,  beer,  and  all  other  fer- 
mented saccharine  liquids  yield,  upon  careful  fractional  distillation, 
amyl  alcohol,  along  with  a  small  proportion  of  higher  alcohols. 

Oxidation  of  Menthol  by  means  of  Potassium  Permanganate. 
G.  Arth.  (Gomptes  Eendus,  Murch  3rd,  1884.)  The  author  has 
obtained  by  this  reaction  two  distinct  acids.  The  second  of  these 
seems  to  be  an  intermediate  product  between  the  former,  O^g  H^g  O3, 
and  the  carbonic  and  oxalic  acids. 

Reduction  of  Saccharin.  C.  Liebermann  and  C.  Scheibler. 
{Ber.  der  deutsch.  chem.  Ges.,  xvi.  1821.)  The  authors  confirm  the 
accuracy  of  Kiliani's  statement  (^Annalen,  ccxviii.  part  3),  that  the 
lactone  obtained  by  the  action  of  hydriodic  acid  on  saccharin  is 
a-methylvalerolactone.  Methylpropylacetic  acid  (b.  p.  190°)  is  also 
produced. 

Saccharone  and  Saccharin.  H.  Kiliani.  (Lieh'ufs  Annalen, 
ccxviii.  361-374.  From  Journ.  Ghem.  Soc.)  Scheibler  showed 
the  formula  of  sacchaiin  to  be  Cg  H^q  O5,  and  suggested  the  cou- 
btitution, — 

C  Ho  (0  H).  C  H  (0  H).  C  H  (0  H).  C  H.  C  H^.  C  0. 

The  author  obtained  acetic  acid  and  glycollic  acid  by  the 
oxidation  of  saccharin  with  silver  oxide,  and  from  this  result 
he  assumed  it  to  contain  the  groups  C  H,  and  C  Ho.  0  H.  By  the 
oxidation  of  saccharin  with  concentrated  nitric  acid,  saccharone, 
Cg  Hg  Og,   is  produced,  containing  carboxyl,  C  0  0  H,  in   the  place 
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of  C  Ho.  0  H  ;  tills  compound  is  slightly  leevo rotatory,  and  forms 
large  crystals  of  the  formula  Cg  Hg  Og,  Ho  0  ;  it  yields  two 
classes  of  salts  e.g.,  sodium  sacrJiarone,  Cg  Hrr  Og  Na,  and  sodium 
saccharonate,  Cg  Hg  O^  Na^,  the  former  of  which  is  obtained  by  mix- 
ing saccharone  solution  with  the  calculated  quantity  of  sodium 
carbonate,  and  evaporating,  when  rhombic  crystals  are  obtained, 
sometimes  anhydrous,  and  sometimes  containing  1  mol.  H,  0. 
Sodium  saccharonate  is  obtained  by  boiling  an  aqueous  solution  of 
saccharone  with  the  calculated  quantity  of  sodium  cai'bonate,  and 
evaporating.  Ammonium  saccharone,  Cg  H^  Og.  N  H^,  is  obtained 
by  neutralising  a  cold  solution  of  saccharone  with  ammonia,  and 
allowing  it  to  evaporate  spontaneously,  whilst  ammonium  saccha- 
ronate, Cg  Hg  Oy  (NH^)^,  is  prepared  by  boiling  saccharone  with  an 
excess  of  ammonia.  Calcium  saccharonate,  Cg  Hg  Oy  Ca,  and  silver 
saccharonate,  Cg  Hg  0^  Ago,  have  also  been  prepared,  the  former  by 
b(nling  saccharone  with  lime-water,  and  the  latter  by  precipitating 
an  alkaline  saccharonate  with  silver  nitrate.  Copper  compounds 
are  also  obtained  by  boiling  a  solution  of  saccharone  with  copper 
carbonate.  By  the  long-continued  boiling  (twenty-one  hours)  of 
a  mixture  of  saccharone  with  hydriodic  acid  and  amorphous  phos- 
phorus, an  acid,  Cg  H^^q  0^,  is  formed,  which  the  author  identifies  as 
a-methylglutaric  acid, 

C  0  0  H.  C  Ho.  C  Ho.  C  H  Me.  C  0  0  H, 

described  by  Wislicenus  and  Limpach  {Annalen,  cxcii.  134).  If 
the  heating  is  carried  on  for  a  much  shorter  period,  an  acid  of  the 
formula  Cg  Hg  0^  is  produced.  From  the  formation  of  a-methyl- 
glutaric acid,  the  author  assigns  to  saccharonic  acid  the  constitution 

C  0  0  H.  C  H  (0  H).  C  H  (0  H).  C  Me  (0  H).  C  0  O  H ; 

whilst  for  saccharone,  which  is  the  lactone  obtained  by  the  ab- 
straction of  1  mol.  water,  two  formulas  ai'e  evidently  possible.  In 
the  same  way  hydriodic  acid  acts  on  saccharin,  yielding  a-methyl- 
valerolactone,  C  H3.  CH.  CHo.  C  HMe.C  0, 


proving  that  saccharic  acid  has  the  constitution, 

C  Ho  (O  H).  C  H  (O  H).  C  H  (0  H).  C  Me  (0  H).  C  0  0  H. 

Maltose.  A.  Herzfeld.  (Lichig's  Annalen,  ccxx.  Parts  1  and 
2.)  The  author  examines  the  composition  of  the  salts  of  maltose, 
and  raises  the    questions  :    whether  it  is  a    simple  anhydride  of 
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glucose ;  wlietber,  like  saccharose  and  glucose,  it  is  capable  of 
forming  double  salts  with  certain  haloid  compounds  ;  and  wliether 
maltose,  when  oxidized  by  means  of  bromine,  and  tlie  product 
decomposed  by  treatment  with  silver  oxide,  forms  dextronic  or 
gluconic  acids,  or  some  other  acid? 

Relation  between  the  Solubility  and  Rotation  of  Sugar  of  Milk. 
F.  Urech.  (Ber.  der  deuiscli.  diem.  Ges.,  xvi.  2270.)  When 
finely  divided  milk-sugar  is  agitated  with  a  quantity  of  water 
insufficient  to  dissolve  it,  a  saturated  solution  is  obtained,  which 
exhibits  bi-rotation  ;  but  the  .solution  gradually  takes  up  more 
milk-sugar  as  the  transition  from  bi-rotation  to  normal  rotation 
takes  place,  showing  that  the  solubility  is  thereby  increased. 
"When  two  saturated  solutions  are  prepared  at  temperatures  differ- 
ing by  about  20°,  and  the  warmer  solution  is  allowed  to  cool  down 
to  the  temperature  of  the  other,  it  will  still  contain  much  more 
milk-sugar  than  the  solution  prepared  at  the  lower  temperature, 
the  greater  solubility  at  the  higher  temperature  being  due  not  only 
to  the  difference  of  temperature,  but  also  to  the  more  rapid  con- 
version at  a  raised  temperature  of  the  bi-rotatory  sugar  into  the 
much  more  readily  soluble  sugar  of  normal  rotation.  The  tran- 
sition from  bi-rotation  to  normal  rotation  takes  place  slowly  at 
atmospheric  temperature,  so  that  the  rate  of  change  can  readily  be 
measured  by  the  polariscope,  and  formulated  in  the  same  way  as 
the  rate  of  inversion  of  saccharose. 

Formation  of  Mannite  from  Dextrose  and  Levulose.  F.  W. 
Dafert.  (Ber.  der  deutsch.  chem.  Ges.,  xvii.  227.)  C.  Scheibler 
has  recently  concluded  from  various  observations  that  the  formation 
of  mannite  from  dextrose  and  levulose,  by  the  action  of  sodium 
amalgam,  is  due  to  a  secondary  process.  The  author  has  arrived 
at  the  same  conclusion,  at  any  rate  as  regards  dextrose,  from  a 
study  of  the  oxidation  products  of  'mannite.  The  products  of 
oxidation  of  mannite  vary  according  to  the  nature  of  the  oxidizing 
ao-ent,  the  time  of  action,  and  the  temperature  ;  they  are  carbon 
dioxide,  water,  formic  acid,  mannitic  acid,  saccharic  acid,  inactive 
tartaric  acid,  and  probably  glycollic  acid.  Besides  these  a  product 
is  formed,  when  the  oxidation  is  carefully  conducted,  which  is 
identical  with  the  mixture  of  a  fermentable  sugar  and  a  substance 
resembling  mannitan,  first  observed  by  Gorup-Besanez  {Ann.  Chem. 
Pliarm.  cxviii.  257).  Further  investigation  of  these  bodies  has 
shown  (1)  that  the  so-called  mannitose  belongs  to  the  group  of 
glucoses,  and  (2)  that  the  mannitose  does  not  differ  from  grape 
sugar,  as  Gorup-Besanez  states,  only  by  its  optical  inactivity,  but 
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also  in  its  behaviour  with  hydrochloric  acid,  sulphuric  acid, 
Fehliiig's  and  Kiiapp's  solutions.  The  similarity  in  the  behaviour 
of  mannitose  and  levnlose  is  very  striking,  and  the  author  would 
pronounce  them  to  be  identical  if  the  former  could  be  obtained  in 
a  clearly  optically  active  state.  The  properties  of  the  second  body 
are  not  characteristic  ;  it  has  an  insipid  taste,  does  not  reduce 
Fehliug's  solution,  is  not  fermentable,  and  is  probably  optically 
inactive,  and  thus  resembles  the  little-known  compounds  mannitin 
and  dextran.  The  author  has  never  observed  the  formation  of 
dextrose.  When  the  mixture  is  treated  with  sodium  amalgam, 
mannite  is  re-formed ;  whence  the  author  concludes  that  it  cannot 
be  in  consequence  of  unsuitable  conditions  of  oxidation  that  dextrose 
is  not  formed  from  the  same  mannite  which  is  formed  by  the 
reduction  of  dextrose,  when,  under  the  same  conditions,  the  easily 
decomposed  mannitose  is  formed  from  mannite  ;  or,  in  other  words, 
that  it  is  not  from  dextrose,  but  from  a  secondary  product,  possibly 
the  second  of  the  two  substances  mentioned  above,  to  which  Gorup- 
Besanez  gives  the  formula  Cg  H^q  O5,  or  Cg  Hjo  O5,  that  the  mannite 
is  formed  by  reduction.  By  renewed  oxidation  of  the  two  sub- 
stances the  capability  of  reduction  is  diminished;  whence  they 
cannot  be  regai'ded  as  intermediate  products  between  mannite  and 
dextrose.  The  author  has  only  recently  been  able  to  separate 
the  mannitose  from  the  other  substance,  and  he  is  therefore 
as  yet  unable  to  say  whether  it  is  physically  isomeric  or  identical 
with  levulose,  or  whether  it  is  also  a  secondary  product. 

The  Action  of  Dilute  Acids  on  Starch.  F.Salomon.  (Journ. 
pract.  Chem.  [2],  xxviii.  82.)  The  principal  conclusions  drawn 
by  the  author  from  this  lengthy  investigation  are  as  follows  :  The 
transformation  of  starch  by  dilute  sulphuric  acid  cannot  be  con- 
sidered as  a  splitting  up  of  the  molecule, into  dextrin  and  dextrose, 
as  assumed  by  Musculus.  The  products  of  the  action  of  sulphuric 
acid  on  starch  are  soluble  starch,  dextrin,  and  dextrose ;  the  course 
of  the  reaction  being  that  the  complex  starch  molecule  is  first 
converted  into  the  more  simple  soluble  starch,  and  next  into  the 
still  more  simple  dextrin,  the  hydrolysis  of  the  latter  into  dextrose 
commencing  almost  simultaneously.  The  rate  of  the  conversion  is 
proportional  to  the  quantity  of  sulphuric  acid  present.  The  trans- 
formation of  starch  by  organic  acids  (oxalic,  tartaric,  and  citric 
acids)  proceeds  in  the  same  manner  as  with  inorganic  acids,  but 
the  action  is  less  vigorous. 

Soluble  starch,  if  pure,  gives  a  deep  blue  coloration  with  iodine, 
but  if  it  is  contaminated  with  dextrin,  a  reddish  violet  coloration 
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is  obtained  ;  it  does  not  reduce  Fehling's  solution,  and  has  the 
specific  rotatory  power  [a]j  =  211'5°.  There  is  only  evidence  for 
the  existence  of  a  single  dextrin  ;  it  gives  a  brownisli  red  coloration 
with  iodine,  does  not  reduce  Fehling's  solution,  and  has  the  specific 
rotatory  power  [a]j  =  216"5°. 

Contribution  to  the  more  Exact  Knowledge  of  the  Chemical 
Nature  of  Starch-Grains.  B.  Brule  ner.  (MonaUh.  filr  Chem., 
iv.  889-012;  Jnurn.  Chem.  Soc,  ]88i,  575.)  In  1856,  Njigeli 
extracted  a  substance  turned  blue  by  iodine,  and  termed  "  granu- 
lose,"  from  starch-grains,  without,  however,  destroying  their  form. 
In  1859,  Jessen  found  that  on  rubbing  starch-grains  with  water, 
a  portion  of  the  soluble  starch  was  dissolved.  Nasse,  in  1866, 
gave  the  name  "  amidulin  "  to  a  soluble  body  obtained  from  starch- 
paste.  Njigeli,  in  1874,  extracted  by  dilute  hydrochloric  acid  a 
body  essentially  different  from  starch,  which  he  called  "amylo- 
dextrin."  The  first  object  of  the  author  is  to  determine  the  relation 
existing  between  these  four  bodies. 

AmiduUn. — Starch  has  generally  been  considered  as  insoluble  in 
water.  Jessen  and  Delff,  by  rubbing  starch  with  water,  extracted 
a  portion;  this  might,  however,  have  been  due  to  the  conversion 
into  starch-paste  by  the  heat  evolved  in  the  crushing  of  the 
granules.  W.  Njigeli  imbedded  starch-grains,  and  then  cut 
sections;  the  portions  of  the  granules  were  turned  blue  by  iodine, 
as  also  was,  to  some  extent,  the  small  quantity  of  water  employed, 
and  hence  a  portion  must  have  gone  into  solution.  By  rubbing  dry 
starch  granules,  they  may  be  broken,  and  if  subsequently  treated 
by  water  and  filtered,  they  give  a  clear  solution  turned  blue  by 
iodine.  But  on  allowing  wheaten  starch  to  digest  with  water  for 
three  weeks,  filtering,  evaporatine,  to  one-fifth,  and  testing  with 
iodine,  no  blue  coloration  was  obtained  :  hence  it  is  impossible  to 
extract  the  inner  and  soluble  starch  with  water  until  the  outer 
membrane  is  either  changed  or  broken  ;  the  character  of  the  solu- 
tion is  that  of  a  micellar  solution;  it  is  not  capable  of  diffusion. 
The  substance  soluble  in  cold  water  and  coloured  blue  by  iodine, 
the  amidulin  of  Nasse  and  the  granulose  of  Nageli,  are  identical. 

iSfarch-pafifp..—-^c\um-per  and  Nageli  are  not  agreed  as  to  the 
distinction  between  swollen  starch  and  starch-paste.  Between 
these  two  states  there  is  no  sharp  distinction  ;  thus  at  46°  potaLo- 
starch  swells  distinctly;  at  59°  it  begins  to  lose  its  form;  and  at 
62'5°  it  is  converted  into  a  paste,  and  shows  no  trace  of  the  original 
form.  After  discussing  Nageli's  micellar  theory,  viz.,  that  the 
smallest  particles  of  starch   and   similar   substances   consist  not  o- 
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molecules,  but  of  larger  groups,  i.e.,  micellaa,  wliicb  owing  to  their 
comparatively  slow  movements,  due  to  their  greater  size  and  weight, 
easily  unite  into  micellar  clusters,  the  author  concludes  that  swollen 
starch  and  starch-paste  differ  in  nothing  but  the  aggregate  con- 
dition of  their  micella3  ;  they  differ  therefore  physically  but  not 
chemically,  and  accordingly  starch-paste,  amidulin,  and  granulosa 
are  identical. 

Enjthrogramclose.  —  Erythrogranulose  and  erythrodextrin  are 
the  names  given  to  two  bodies  coloured  red  by  iodine  (Briicke). 
By  digesting  starch  solution  with  diastase,  and  testing  portions 
from  time  to  time  with  iodine  and  with  tannin  solution,  it  was 
shown  that  so  long  as  iodine  produced  a  blue  coloration,  tannin 
produced  a  precipitate,  but  with  a  red  coloration  no  precipitate  was 
formed,  nor  under  these  conditions  was  a  precipitate  produced  by 
adding  hydrochloric  acid  ;  hence  the  red  coloration  is  due  to  the 
presence  of  dextrin.  If  very  dilute  iodine  be  added  to  starch- 
granules  (or  paste),  a  red  colour  is  first  produced  ;  this  is  due  to 
the  presence  of  dextrin  (erythrodextrin)  and  its  greater  solubility 
in  water. 

Ainijlodextrln. — W.  Niigeli  states  that  soluble  starch  is  distin- 
guished from  amylodextrin  by  being  precipitated  from  solution  by 
tannin  and  by  lead  acetate,  and  further  that  freshly  precipitated 
starch  is  insoluble  in  water,  whilst  freshly  precipitated  amylodextrin 
is  soluble.  None  of  these  differences  can  be  confirmed.  Further, 
amylodextrin  does  not,  like  starch,  swell  up  with  an  alkaline 
solution,  but  simply  dissolves ;  this,  however,  is  not  a  distinctive 
test,  since  precipitated  starch  behaves  exactly  like  amylodextrin  ; 
amylodextrin  is  tinted  by  organic  matter,  just  as  starch  is.  It  is 
also  stated  that  Trommer's  copper  test  is  not  reduced  by  amidulin, 
but  is  by  amylodextrin ;  but  it  has  been  shown  that  the  starch- 
grains  themselves  contain  dextrin,  and  further,  during  the  progress 
of  the  test,  the  starch  becomes  converted  into  dextrin  aiul  into 
sugars,  and,  still  more  important,  dextrin  is  formed  daring  the 
preparation  of  amylodextrin. 

The  author  has  been  quite  unable  to  confirm  the  statement  as  to 
the  crystalline  nature  of  amylodextrin.  Amidulin  and  amylodextrin 
are  identical.  That  amidulin — a  body  not  cajjable  of  diffusion — can 
be  extracted  from  starch-grains  by  dilute  acid,  is  explained  by 
the  action  of  the  acid  on  the  micellar  aggregates. 

The  Iodine  Reaction. — The  so-called  iodide  of  starch  is  no  chemical 
compound  ;  it  has  been  stated  to  be  deconi[)o.sed  when  heated. 
This  depends  on  the  affinity  of  warm  water  for  iodine  being  greater 
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than  that  of  cold  water ;  and  if  this  greater  absorptive  power  be 
satisfied  by  addition  of  more  iodine,  then  the  blue  colour  is  not 
destroyed  even  by  boiling.  The  author  considers  the  blue  colour 
to  be  simply  due  to  the  solution  of  iodine  in  potato-starch,  just  as 
violet  and  brown  colours  are  obtained  on  solution  in  cliloroform 
and  water  respectively.  Potato-  and  arum-starch  yield  blue 
colorations,  wheat-  and  rice-starch  yield  violet ;  but  after  boiling 
they  also  are  turned  blue  by  iodine.  Starch-grains  have  a  greater 
attraction  for  iodine  than  unorganised  starch  ;  thus  a  cold  clear 
solution  prepared  from  crushed  starch-grains  and  coloured  blue  by 
iodine,  is  completely  decolourized  by  adding  whole  starch-grains. 
Similarly,  it  is  shown  that  starch-grains  attract  iodine  more  ener- 
getically than  dextrin,  the  red  solution  being  decolourized,  and  the 
stai'ch-grains  turning  blue. 

In  conclusion,  soluble  starch,  starch-paste,  granulose,  amidulin, 
and  amylodextrin  are  identical,  i.e.,  give  identical  reactions  ;  as  also 
are  erythrogranulose,  erythrodextrin,  and  dextrin. 

Camphoric  Peroxide  and  Camphorate  of  Barium.  C.  T.  King- 
zett.  {Chemical  Neivs,  xlix.  44.)  Brodie states  (Phil.  Trans.,  1863, 
407)  that  when  anhydrous  camphoric  acid  is  triturated  with  an 
equivalent  quantity  of  hydrated  barium  peroxide  in  the  presence 
of  ice-cold  water,  and  the  mixture  filtered,  there  is  obtained  a  solu- 
tion which  is  slightly  alkaline,  and  which  when  rendered  acid  has 
the  following  properties  :  It  bleaches  indigo,  oxidizes  potassiuua 
ferrocyanide,  decomposes  hydriodic  acid,  and  evolves  oxygen  when 
heated;  but  fails  to  give  a  blue  coloration  with  chromic  acid,  and 
does  not  discolour  potassium  permanganate.  Brodie  concluded 
from  his  analyses,  etc.,  that  a  new  substance  was  formed,  which 
was  a  barium  salt  of  a  camphoric  peroxide,  C^q  H^^  Ba  O5,  and  not 
a  camphorate  of  barium  peroxide.  The  author  believes  that 
Brodie's  experiments  admit  of  another  explanation,  which  is  pro- 
bably correct,  viz.,  that  when  camphoric  anhydride  is  triturated 
with  water  and  barium  peroxide,  the  anhydride  is  first  resolved  by 
the  addition  of  a  molecule  of  water  into  camphoric  acid,  which  in 
its  turn  decomposes  barium  peroxide,  forming  camphorate  of 
barium  and  peroxide  of  hydrogen.  The  author  then  gives  a  de- 
tailed account  of  his  repetition,  with  some  slight  variations,  of 
Brodie's  experiments;  he  concludes  that  barium  peroxide  only  acts 
upon  camphoric  anhydride  in  the  presence  of  water,  and  that  action 
is  of  a  secondary  character,  the  anhydride  first  becoming  camphoric 
acid,  which  decomposes  the  peroxide  of  barium,  and  yields  cam- 
phorate of  barium.      He  also  incidentally  proves  the  existence  of  a 
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crystalline  hydrate  of  camphorate  of  barium   containing  one  mole- 
cule of  water  : — 

Cio  Hic  0,  +  Ba  Oo  =  C^o  ^u  ^a  0,  +  Ho  0,. 

ContriMtion  to  the  Chemistry  of  Camphor.  H.  E.  Arm- 
strong and  A.  K.  Miller.  (Ber.  der  dentscli.  chew.  Ges.,  xvi. 
2255.  From  Journ.  Ghem.  Soc.)  By  the  action  of  zinc  chloride  on 
camphor,  Fittig,  Kobrich,  and  Jilke  {Annalen,  cxlv.,  129)  obtained 
a  hydrocarbon,  C^qHip  which  they  regarded  as  most  probably 
identical  with  ordinary  cymene,  together  with  much  toluene,  xylene, 
pseudocumene,  and  laurenp.;  the  last-naentioned  being,  according  to 
their  analysis,  a  hydrocarbon  of  the  formula  Cn  Hi^.  By  the  same 
reaction,  Montgolfier  (Aym.  Ghhn.  Phys.,  1878  [5],  xiv.  87)  ob- 
tained what  he  thousfht  to  be  cymene  and  an  isomeric  hydrocarbon 
boiling  at  about  195°,  from  which  he  prepared  a  dibromo-derivative 
melting  at  199°;  this  isomeric  hydrocarbon  he  assumed  to  be 
Januasch's  tetramethylbenzene  (1:2:3:  5),  and  regarded  it  as 
identical  with  Fittig's  laurene.  From  the  fraction  boilinor  at 
173-176°,  supposed  to  be  cymene,  Fitti'j,  Kobrich,  and  Jilke 
prepared  a  sulphonic  acid,  the  barium  salt  of  which  contained  10'13 
per  cent,  water;  whereas  ordinary  barium  cymene  sulphonate 
contains  8"75  per  cent.  It  woiald  seem  that  IMontgolfier  prepared 
the  same  salt  (with  10" 74  per  cent,  water)  from  the  crude  distillate 
boiling  at  about  195°.  Fittig's  fraction  boiling  at  188°  (C^^  H^g), 
was  assumed  to  be  a  dimethyl propylbenzene,  as  it  yielded  a 
tribromo-derivative  melting  at  125°,  and  on  oxidation  gave 
monobasic  lauroxylic  acid,  Cg  H^^  O^,  melting  at  155°. 

The  authors  heat  camphor  with  twice  its  weight  of  zinc  chloride 
at  a  moderate  temperature,  until  a  homogeneous  mixture  is  obtained, 
and  then  distil  at  as  low  a  temperature  as  possible.  The  crude 
distillate  is  extracted  with  sodium  hydrate  solution,  then  steam- 
distilled,  and  the  distillate  is  agitated  with  dilute  sulphuric  acid 
(4  vols,  acid  to  1  vol.  water),  to  remove  the  unattacked  cam]ihor, 
and  again  steam-distilled.  On  parsing  steam  into  the  retort,  a 
second  distillate  is  obtained,  consisting  of  camphorone,  C,)Hj^O, 
and  camphor  mixed  with  some  hydrocarbon,  which  can  be  separ- 
ated by  means  of  sulphuric  acid  of  the  above  strength,  in  which  the 
camphorone  is  soluble;  a  residue  of  zinc  chloride  mixed  with  a 
black  carbonaceous  mass  remains  in  the  retort.  The  above-men- 
tioned alkaline  extract  yields  pure  carvacrol  on  addition  of  an  acid. 

When  the  mixture  of  hydrocarbons  remaining  after  treatment  of 
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the  crude  distillate  with  dilute  sulphuric  acid  is  heated  with  sul- 
phuric acid,  a  considerable  amount  of  a  saturated  hydrocarbon, 
C^oHnQ,  remains  undissolved;  whilst  the  sulphuric  acid  solution  con- 
tains principally  benzene  hydrocarbons  of  the  formula  C;^o  H^^,  only 
a  very  small  amount  of  lower  and  higher  homologues  being  formed, 
together  with  a  hydrocarbon  which  has  not  yet  been  isolated,  and 
which  is  carbonised  by  the  action  of  heat  on  the  dilute  acid  solution. 
The  chief  constituents  of  the  liydrocarbon  mixture  are  a  methyl- 
propylbenzene,  a  dimetliylethylhenzene,  and  a  tetramethylhenzene ; 
ordinary  cymene  was  found  to  be  absent.  The  sulphonic  acid  of 
the  first-mentioned  hydrocarbon  yields  a  very  sparingly  soluble 
anhydrous  barium  salt,  a  sodium  salt  containing  1  mol.  of  Hj  0,  and 
an  anhydrous  potassium  salt,  the  last  two  crystallizing  in  large 
lustrous  plates.  The  hydrocarbon  boils  at  176°,  is  oxidized  by  dilute 
nitric  acid  to  metatoluic  acid,  and  is  identical  with  the  metaisopro- 
pylmethylbenzene  discovered  by  Kolbe  in  rosin  spirit.  The  dimethyl- 
benzene  (b.  p.  189°)  is  probably  identical  with  Fittig's  laurene ;  it 
yields  paraxylic  acid  on  oxidation,  and  must  therefore  have  the  con- 
stitution [Me  :  Me  :  Et  =  1  :  2  :  4].  It  yields  two  isomeric  sulphonic 
acids.  From  the  chief  product  there  may  be  obtained  a  barium 
salt  crystallizing  with  4  HoO,  and  a  magnesium  salt  containing 
about  25  per  cent,  water,  magnesium  cymenesulphonate  containing 
16'6  per  cent.  The  tetramethylhenzene  is  identical  with  Jaunasch's 
isodurene,  and  yields  a  dibromo-derivative  melting  at  209°,  as 
stated  by  Jacobsen. 

The  chief  products  of  the  action  of  iodine  on  camphor  are 
carvacrol,  and  the  saturated  hydrocarbon,  C^qH^q.  Dimethylethyl- 
benzene  and  tetramethylhenzene  are  also  formed,  but  no  cymene  or 
meta- cymene. 

Ordinary  cymene  appears  to  be  the  only  benzene  hydrocai^bon 
which  is  formed  by  the  action  of  phosphoric  anhydride  on  camphor, 
and  is  also  the  chief  product  of  the  action  of  phosphorus  penta- 
sulphide ;  but  in  the  latter  case  a  considerable  amount  of  metaiso- 
propylmethylbeuzene,  and  a  small  quantity  of  tetramethylhenzene 
are  also  obtained,  together  with  traces  of  higher  and  lower  homo- 
logues, and  a  small  percentage  of  the  hydrocarbon  C^q  Hoq.  The 
hydrocarbon  which  carbonises  when  its  sulphuric  acid  solution  is 
heated  (see  above),  is  also  formed  by  the  action  of  phosphorus 
compounds  and  of  iodine  on  camphor. 

The  formation  of  these  different  hydrocarbons  from  camphor 
cannot  well  be  represented  by  Kekule's  formula,  but  can  be  to  some 
extent  accounted  for  by  the  assumption  of  the  following  formula, 

I 
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which  is  a  slight  modification  of  that  previously  suggested  by  Arm- 
strong (Ber.,x{.  1698  ;  xii.  1756)  : 


A.' 

HpC       CH   CH. 
MeHC      CMe  CO 

V 

CH. 

Camphor. 

CMe 

A 

HC     CMe 

I       I 
MeC     CMe 

V 

CH 

Tetramethylbenzene. 


CH 

A 

HC     CPr 

I        I 
MeC      CH 

V 

CH 

Cymene. 


CH 

A 

HC     CH 

1        I 
MeC      C-CHMee 

\/ 

CH 

Metacymene. 


CH 

A 

HC     CEt 

I     ! 

Me  C      C  H 

V 

CMe 

Dimethylethylbenzene. 


Borneol  from  Camphor.  J.  Kachler  and  F.  V.  Spitzer. 
(Monatsh.  fiir  Chem.,  v.  50.)  Jackson  and  Menke  {Amer.  Chem. 
Journ.,  1883,  270)  state  that  if  camphor  (10  grams)  be  dissolved  in 
ten  times  its  -weight  of  alcohol,  and  one-third  more  (4  grams)  than 
the  theoretical  quantity  of  sodium  be  gradually  added,  the  camphor 
is  converted  into  borneol,  9*4  grams  of  the  latter,  or  94  per  cent., 
being  obtained.  The  authors  have  repeated  these  experiments,  but 
can  7iot  confirm  the  results.  Mixtures  of  camphor  and  borneol  were 
obtained,  the  unchanged  camphor  always  largely  predominating. 

As  the  separation  of  borneol  from  camphor  is  impracticable,  this 
reaction  does  not  form  a  means  of  preparing  borneol.  The  product,, 
analysed  by  treatment  with  phosphoric  chloride  (when  borneol 
yields  Cjq  Hjy  CI,  and  camphor  C^oH^g  ^'2)'  ^'^'^^  proved  to  contain 
228  per  cent,  borneol,  and  77'2  per  cent,  camphor. 

Carvol.  A.Beyer.  (ArcMv  clcr  Pharm.  [3],  xxi.  283-288; 
Journ.  Chem.  Soc,  1884,  331.)  Gladstone  has  shown  that  the  carvol 
obtained  from  dill  oil  agrees  in  its  principal  physical  properties 
with  the  carvol  from  cai'away  oil.  Fliickiger  found  that  the  carvol 
obtained  fi'om  German  mint  oil,  Mentha  crispa,  differed  from  the 
carvol  from  the  other  two  sources  in  being  strongly  lo3vorotatory. 
The  author  has  re-examined  the  carvol  obtained  from  these  three 
oils.  To  obtain  it  the  crude  oils  were  distilled,  tlie  portion  of  the 
caraway  oil   distilling  at  223°,  those  of  the  German  mint  oil   at 
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21 5-230°,  and  200-215°  being  employed.  The  crude  dill  oil  was 
used  without  distillation.  The  sulphuretted  hydrogen  compounds, 
(Cjg  Hj^  0)0,  Ho  S,  were  first  obtained  in.  the  crystalline  state,  and 
recrystallized  from  a  mixture  of  three  parts  of  chloroform  and  one 
of  alcohol.  The  yield  fi'om  caraway  oil  was  8  per  cent.,  that  from 
dill  oil  40  per  cent.,  whilst  the  first  fraction  of  the  mint  oil  yielded 
50  per  cent.,  the  second  fraction  30  per  cent.  All  the  sulphuretted 
hydrogen  compounds  melted  at  187°.  The  specific  rotatory  power, 
[ajo  at  20°,  of  the  compound  from  caraway  oil  was  +5"53,  from 
dill  oil  +  5'44,  from  mint  oil  —  5"55.  N^o  crystallographic  difference 
in  the  compounds  could  be  detected.  By  the  action  of  sulphuretted 
hydrogen  on  an  alcoholic  solution,  all  the  three  compounds  were 
converted  into  the  amorphous  thiocarvol,  (C^q  H^^  8)3,  Ho  S.  The 
carvol  obtained  from  all  the  sulphui'etted  hydrogen  compounds 
agreed  in  boiling  point  and  density  ;  and  the  specific  rotatory  power 
of  carvol  from  caraway  oil  and  dill  oil  was  nearly  the  same,  being 
dextrorotatory ;  the  carvol  from  mint  oil,  however,  was  laevorotatory 
([a]i,=    -62-46  at  2°). 

The  carvol  from  mint  oil  was  distilled  from  metaphosphoric  acid, 
the  resulting  carvacrol  dissolved  in  potash  solution,  filtered,  decom- 
posed with  sulphuric  acid,  and  the  carvacrol,  C^g  Hj^  O,  was  dried 
over  calcium  chloride.  It  solidified  at  —  20°  to  a  crystalline  mass. 
The  boiling  point  was  230-231°  ;  sp.  gr.  at  4°  0"975,  specific  rotatory 
power  O.  The  crystalline  barium  salt  of  carvacrolsulphonic  acid 
was  also  prepared.  It  was  thus  shown  that  the  carvacrol  from 
laevorotatory  carvol  is  identical  with  the  carvacrol  from  dextro- 
rotatory carvol.  A  small  quantity  of  a  hydrocarbon  boiling  at 
168-171°  was  obtained  from  the  mint  oil.  It  was  IjBvorotatory, 
and  appeared  to  be  a  terpene. 

Thiophene,  a  Substance  contained  in  Coal-Tar  Benzene.  V. 
Meyer.  (Ber.  der  deutsch.  cliem.  Ges.,  xvi.  1465-1478;  Journ. 
Ghem.  Soc,  1883,  1091.)  The  fact  that  benzene  fro"m  coal-tar  has 
the  power  of  yielding  a  deep  blue  coloration,  due  to  the  formation 
of  indophenine,  when  shaken  with  isatia  and  strong  sulphuric  acid, 
is  owing  to  the  presence  of  about  0"5  per  cent,  of  a  sulphur  com- 
pound, C^H^  S,  to  which  the  author  has  given  the  name  thiophene. 
Benzene  from  benzoic  acid  does  not  contain  this  impurity,  and  con- 
sequently does  not  yield  the  indophenine  reactions  with  sulphuric 
acid  and  isatin. 

In  order  to  obtain  thiophene  in  sufficient  quantity  for  investiga- 
tion, 250  litres  of  the  purest  commercial  benzene  were  shaken  with 
25  litres  of  strong  sulphuric  acid  for  four  hours.     The  layer  of  acid 
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was  separated  from  the  benzene,  dilated  with  water,  and  a  lead  salt 
of  thiophenesulphonic  acid  precipitated.  The  oily  liquid  obtained 
by  distilling  the  lead  salt  with  ammonium  chloride  is  washed  with 
water  and  with  potash,  to  remove  mercaptan.  It  is  then  dried  over 
calcium  chloride  and  distilled.  The  distillate  (b.p.  84°)  consists  of 
a  mixture  of  thiophene  (70  per  cent.),  and  benzene  (30  per  cent.). 
It  does  not  solidify  when  surrounded  by  a  freezing  mixture  of  ice 
and  salt.  It  dissolves  in  concentrated  sulphuric  acid  at  the  ordinary 
temperature,  but  the  solution  soon  decomposes,  evolving  sul- 
phuretted hydrogen  and  sulphurous  anhydride.  Decomposition 
does  not,  however,  ensue  if  the  liquid  is  diluted  with  100  times  its 
volume  of  light  petroleum.  Pure  thiophene  is  obtained  by  convert- 
ing this  sulphuric  acid  solution  into  lead  thiophenesulphonate,  and 
distilling  the  lead  salt  with  ammonium  chloride.  Thiophene  is  a 
colourless  mobile  oil  boiling  at  84°,  immiscible  with  water.  Its 
sp.  gr.  at  23°  is  1'062  compared  with  water  at  the  same  temperature. 
Thiophene  is  not  attacked  by  sodium,  but  is  readily  oxidized  by 
nitric  acid,  and  yields  two  substitution-products  when  acted  on  by 
bromine.  Monohromofht'opliene  (b.p.  150°)  is  produced  in  small 
quantities  in  the  preparation  of  the  dibromo-compound.  It  bears  a 
close  resemblance  to  monobrombenzene.  The  sp.  gr.  of  the  com- 
pound is  1"652  at  23°.  Blhromothioiyhene  (b.  p.  211°)  closely 
resembles  dibromobenzene  in  its  chemical  and  physical  properties. 
Like  this  substance,  it  does  not  readily  wet  glass.  The  sp.  gr.  of 
dibromothiophene  is  2-147  at  23°. 

In  consequence  of  the  author's  discovery  that  the  formation  of 
indophenine  is  entirely  due  to  the  presence  of  thiophene  in  the 
benzene  used,  Baeyer  has  examined  his  specimen  of  indophenine, 
and  found  that  it  contains  sulphur. 

Action  of  Bromine  on  Aromatic  Hydrocarbons.  J.  Schramm. 
{Liebig^s  Annalen,  ccxviii.  383-396.  From  Journ.  Cliem.  Soc.)  It 
has  been  shown  by  Radziszcwski  that  bromcthylbenzene  is  decom- 
posed by  distillation  into  styrene  and  hydrobromic  acid  (Ber.,  vi. 
493),  and  that  bromopi'opylbenzene  and  bromobutylbenzeue  also 
suffer  analogous  decomposition.  The  author  has  expei'imented  with 
other  aromatic  hydrocarbons  with  the  view  of  ascertaining  if  the 
above  reaction  is  a  general  one,  and  has  adopted  this  method  for 
the  preparation  of  unsaturated  hydrocarbons.  Pentijlhenzene,  C^,  H-. 
Cr,  Hjj,  obtained  by  the  action  of  sodium  on  benzyl  bromide  and 
pentyl  bromide,  is  a  colourless  liquid  of  agreeable  odour,  boiling  at 
200'5-201"5°  under  a  pressure  of  743  mm.  Its  sp.  gr.  is  0'8602  at 
f22°.     The  preparation  of  Isopentylhenzene  (b.  p.  193°)  has  been  dc- 
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scribed  by  Fittig  and  Tollens  {Annalen,  cxxix.  369,  and  cxxxi.  313). 
Hexylhenzene,  Cg  H-.  (C  Ho)3.C  H  Meo,  is  formed  by  the  action  of 
sodium  on  a  mixture  of  benzyl  bromide  and  isopentyl  bromide ; 
it  boils  at  212-213°,  and  bas  a  sp.  gr.  of  0-8568  at  16°.  AVhen 
bromine- vapour  is  brought  into  contact  with  pentylbenzene  heated 
in  an  oil-bath  at  150-155°  it  is  readily  absorbed,  with  evolution  of 
hydrobromic  acid  ;  and  on  distilling  the  monobromo-derivative  thus 
formed,  phenylpentylene  is  obtained,  boiling  at  210-215°.  It  com- 
bines with  bromine  to  form  a  dibromide  melting*  at  53-54°,  crystal- 
lizing in  needles  or  scales  readily  soluble  in  ether  and  alcohol.  In 
the  same  way  plienylisopentylene,  G^i  ^ni  can  be  obtained  ;  it  is  a 
colourless  liquid,  of  sp.  gr.  0-878  at  16°,  boUing  at  200-5-201-5°. 
The  dibromide,  C^iH^^^Bro,  crystallizes  from  alcohol  in  white  silky 
needles,  readily  soluble  in  ether,  benzene,  and  toluene,  and  melting 
at  128-129°.  Hesylbenzene  behaves  exactly  in  the  same  way  as 
the  above  hydrocarbons,  yielding  ])lienylliexylene  and  the  dibroviide 
C-^r,  HjQ  Bro,  the  latter  forming  star-like  groups  of  needles  or  scales 
melting  at' 79-80°. 

Isatin.  H.  Kolbe.  (Journ.  fur  pract.  Gliem.  [2],  xxvii.,  490- 
497.  From  Journ.  Chem.  Soc.)  The  author  considers  isatin  to  be  a 
compound  of  formyl  with  benzoyl,  the  latter  having  one  of  its 
hydrogen-atoms  replaced  by  an  atom  of  monovalent  nitrogen.  It  is 
therefore  nitrogenbenzoyl- formyl. 


(Cs[^^|cO).COH. 


He  considers  that  when  isatic  acid  loses  water  and  forms  isatin,  the 
two  hydrogen-atoms  of  the  amido-gro up] combine  with  the  oxygen- 
atom  of  the  hydroxyl-group,  and  that  the  carboxylj  is  converted 
into  formyl  according  to  the  equation : — 

Amidobenzoylcarboxylic  acid  Nitrogenbenzoyl-formyl 

(Isatic  acid).  (Isatiu). 

"When  isatin  is  treated  with  phosphorus  pentachloride,  he  considers 
that  the  trivalent-group  C  CI  is  formed,  the  formula  of  the  chloride 

being  (Co  I  ^^  I  C  0.  C  CI)".  (Co   [  H   I  C  O.C  CI)".     On    replacing 

the  chlorine  with  hydrogen,  the  compound  nitrogen-benzoyl-methine 
or  indigo-blue  is  formed. 

The  author  considers  isatin,   dioxindole,  and  indole  to  be  analo- 
gously constituted  formyl  compounds,  and  represents  their  compo- 
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sition   by  corresponding   formulee.      He   considers  indole   to  be  a 
compound  of  nitrogen-beuzoyl  with  the  univalent  radical   (CH)', 

its  formula  being  (Cg  {  ^4  C  H.)'.(C  H)'. 

Tobacco  Fat.  K.  Kissling.  {Ber.  der  deutsch.  diem.  Oes., 
svi.  2432.)  In  order  to  obtain  in  a  pure  state  the  vegetable  wax 
occurring  in  tobacco,  tlie  latter  is  extracted  with  ether,  the  extract, 
after  the  removal  of  the  greater  part  of  the  ether,  mixed  with  alco- 
hol, and  the  precipitated  wax  purified  by  repeated  crystallization  from 
hot  alcohol.  The  wax  then  forms  a  snow-white  mass  of  satiny 
lustre,  melts  at  63°,  and  on  analysis  gave  numbers  agreeing  with 
the  formula,  Cr-QH^^^QOo;  but  after  removal  of  a  small  quantity  of 
a  substance  insoluble  in  cold  ether,  the  results  agreed  better  with 
Cgo  Hj2o  Oo  (mellissyl-mellisate). 

The  Colouring  Matter  of  Cochineal.  H.  Fiirth.  (Ber.  der  deutsch 
cliem.  Ges.,  xvi.  21G0;  Juurn.  Soc.  Chem.  JncL,  1884,  27.)  Lieber- 
mann  and  Van  Dorp  (Liehig's  Annalen,  clxiii.  97)  obtained  rufi- 
coccin  (Cig  H]Q  0|j)  by  the  action  of  Ho  S  0,^  on  carmine,  and  by 
distilling  ruficoccin  with  zinc  jjowder  they  obtained  a  minute  quan- 
tity of  a  hydrocarbon  (CigHj.-,).  The  author  obtained  this  same 
body  by  reducing  in  a  similar  way  either  coccinin  {Liehig's  Annaleii, 
cxli.  329)  or  cai-mine  itself,  but  in  both  cases  the  amount  obtained 
was  very  small.  When  coccinin,  mixed  with  many  times  its  bulk 
of  zinc  powder,  is  heated  in  a  tube,  white  vapours  are  first  given 
off,  which  partly  condense  in  the  form  of  greenish  coloured  leaflets ; 
these  were  mixed  with  the  yellow  distillation  product,  also  obtained 
in  the  condenser,  and  purified  by  repeated  crystallizing  fi-om  ether, 
alcohol,  and  benzene,  and  finally  by  sublimation.  The  product  (m.  p. 
186-187°)  is  identical  with  that  obtained  from  ruficoccin.  If  coc- 
cinin is  heated  with  acetyl  chloride  to  100°  C.  in  a  sealed  tube,  an 
acetyl  compound  of  coccinin  is  produced,  which  separates  from  a  hot 
alcoholic  solution  on  cooling  in  the  form  of  yellow  crystals.  It  is 
insoluble  in  water,  but  readily  soluble  in  alcohol  and  in  glacial  acetic 
acid.  If  the  formula  of  the  above-mentioned  hydrocarbon  is  ac- 
cepted as  Cjg  Hjo,  the  formula  of  coccinin  is  found  to  be  Ck,  H^^  Og, 
and  that  of  its  acetyl  derivative,  Cj^,  Hj(,  O^  (Co  H.  Oo).^.  Coccinin 
would  therefore  appear  to  be  the  hydrate  of  a  quinone  of  the  hydro- 
carbon in  question,  and  containing  four  hydroxyl  groups.  The 
hydrocarbon  is  also  obtained  from  carmine  by  simply  heating  the 
latter  in  a  tube  with  zinc  powder.  The  distillation  product  is  dis- 
solved in  ether,  the  solution  is  shaken  with  K  II  0,  then  with  H  CI, 
and  thus  purified  is  allowed  to  crystallize.     Its  melting  point  is 
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18G°.  It  is  identical  with  that  obtained  from  ruficoccin  by  Lie- 
-bermann  and  Van  Dorp,  and  with  that  obtained  from  coccinin. 

Santalin.  {American  Dnigj.,  1884,  93,  from  Zeitschr.  fiir  Analijt. 
Ghem.)  The  method  here  recommended  for  the  extraction  of 
santahn  from  sandal-wood  consists  in  boiling  the  crushed  wood 
with  water  to  eliminate  its  tannin,  heating  the  residue  with  a 
solution  of  borax,  and  saturating  it  with  lime  until  the  colouring 
matter  is  entirely  removed.  The  filtered  liquid  is  then  treated  with 
sulphuric  or  hydrochloric  acid  until  no  further  precipitate  is  ob- 
tained. This  red,  bulky  precipitate  is  filtered  out  and  dissolved  in 
boiling  alcohol,  and  on  cooliug  the  santalin  separates  in  the  form  of 
a  red  crystalline  powder. 

Gelatin.  H.  Weiske,  (Bled.  Centr.,  1883,  G73.)  The  author 
has  prepared  gelatin  in  various  ways,  and  has  found  that  the  pro- 
ducts differ  in  properties.  Pieces  of  bone  were  treated  repeatedly 
and  for  a  long  time  with  dilute  hydrochloric  acid,  to  remove  the 
inorganic  matter  as  completely  as  possible ;  they  were  then  washed. 
Gelatin  made  from  this  is  not  precipitated  from  its  solutions  by 
tannic  acid  unless  a  few  drops  of  a  solution  of  a  salt  (sodium  chlo- 
ride, etc.)  are  added  simultaneously ;  in  other  respects  it  does  not 
differ  from  ordinary  gelatin.  By  boiling  bones  free  from  mineral 
matter  with  repeated  quantities  of  water,  and  then  dissolving  the 
residue  by  heating  with  water  under  pressure,  two  solutions  are 
obtained,  which  when  evaporated  to  dryness  at  100°  yield  two 
kinds  of  gelatin,  differing  from  one  another,  and  also  from  the 
above  variety,  in  various  properties. 

New  Volumetric  Method  for  the  Estimation  of  Arsenic.  L.  "W. 
McCay.  (Chemical  News,  xlviii.  7-9.)  The  finely  powdered  sub- 
stance is  mixed  with  four  or  five  times  its  weight  of  a  mixture 
of  equal  parts  of  sodium  carbonate  and  potassium  nitrate,  and 
thoroughly  fused  in  a  porcelain  crucible.  After  half  an  hour  the 
crucible  and  contents  are  allowed  to  cool,  and  then  extracted  with 
hot  water  ;  the  solution  is  filtered,  the  filtrate  acidulated  with  nitric 
acid,  the  carbonic  anhydi'ide  boiled  off,  and  the  solution  evaporated 
to  dryness  and  heated  until  no  more  acid  fames  are  evolved.  The 
residue  is  taken  up  with  water,  filtered,  made  up  to  a  definite  volume, 
and  the  arsenic  determined  in  the  following  manner : — 

The  solution  of  arsenic  acid  or  arsenate  is  heated  to  boiling, 
and  excess  of  standard  silver  nitrate  solution  added ;  the  liquid  is 
then  stirred  briskly  until  the  precipitate  begins  to  settle  and  the 
liquid  becomes  clear,  when  the  beaker  is  to  be  removed  from  the 
■flame  and  left  to  cool  to  about  37°.     Dilute  ammonia  is  now  carefully 
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added  nntil  a  clondiness  ceases  to  form.  The  solution  should  be 
well  stirred  before  each  successive  addition,  so  as  to  obtain  a  clear 
liquid  in  order  to  observe  the  cloud  formation  more  distinctly.  The 
silver  arsenate  is  finally  filtered  off  and  well  washed ;  the  filtrate  is 
acidulated  with  nitric  acid ;  ferric  sulphate  (a  few  drops,  5  c.c.  or 
so)  added;  and  the  silver  titrated  with  ammonium  thiocyanate 
according  to  A^olhard's  method.  The  amount  of  silver  thus  found' 
deducted  from  the  quantity  taken  gives  the  amount  combined  with 
the  arsenic  ;  and  from  this  the  quantity  of  arsenic  present  is  calcu- 
lated. 

The    following   solutions   have    been    employed   by  the   author  : 

1.  Ammonia,  containing  100  c.c.  NH^.  H  0  to  1000  c.c.  of  water. 

2.  Argentic  nitrate,  with  39-352  grams  AgN03  =  25  grams  A g: 

to  1000  c.c.  water. 

3.  Ammonium  thiocyanate,    7'05  grams  to   1000   c.c.    water ;  1. 

c.c.  =  0-00774  Ag. 

4.  Ammonium  ferric  sulphate,  a  cold  saturated  solution. 

5.  Niti'ic  acid  free  from  lower  oxides. 

The  aiithor  has  examined  by  this  method  arsenic  acid,  ammonium 
arsenate,  a  nickel  matte,  and  a  sample  of  "  speiss-cobalt,"  in  many 
cases  checking  the  results  by  the  ammonium  magnesium  arsenate 
method,  and  has  obtained  excellent  results. 

Volumetric  Determination  of  Mercury.  A.  Haswell,  {Zeitschv. 
fiirAnahjt.  Chem.,  1883,  Part  3.)  The  solutions  required  are: — 
Permanganate  of  known  strength  ;  ferrous  sulphate  acidified  with 
sulphuric  acid  and  standardised  against  the  permanganate  em- 
piloyed;  and  a  moderately  concentrated  solution  of  stannic  chloride, 
containing  neither  free  chlorine  nor  stannous  chloride.  It  is  pre- 
pared by  dissolving  pui-e  tin  in  hydrochloric  acid  with  the  addition 
of  potassium  chlorate,  boiling  the  solution  until  all  chlorine  has 
evaporated,  and  precipitating  with  sodium  carbonate.  The  filtered 
precipitate  dissolved  in  hydrochloric  acid  should  be  reddened  for  at 
least  three  hours  by  a  single  drop  of  permanganate.  In  the  execu- 
tion of  the  process  the  solution  of  mercuric  chloride,  measured  oflT 
with  the  pipette,  is  mixed  with  a  known  excess  of  the  ferrous  sul- 
phate, and  supersaturated  with  pure  potash.  The  blackish  brown 
precipitate  thus  formed  is  digested  for  a  few  seconds,  shaking  the 
glass,  acidified  then  with  sulphuric  acid  of  a  moderate  strength,  and 
agitated  till  the  permanent  precipitate  of  mercurous  chloride  ap- 
pears perfectly  white.  The  excess  of  ferrous  oxide  is  tiien  at  once 
oxidized  with  permanganate  without  filtration.     This  process  may 
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be  regarded  as  complete  when  the  milk-white  liquid  takes  a  peach- 
blossom  colour.  For  the  titration  of  the  mercury  a  few  drops  of 
the  stannic  chloride  are  added,  and  permanganate  is  run  in  till  the 
liquid  is  coloured  a  permanent  red.  The  liquid  becomes  gradually 
clearer  dui'ing  the  addition  of  the  permanganate,  but  does  not 
alwnjs  become  quite  limpid. 

Volumetric  Determination  of  JVEercury.  G.  Kroupa.  (Gheiniher 
Zeitnng.  From  Chemical  Nervs,  xlix.  14.)  If  recently  precipitated, 
mercurous  chloride  is  covered  with  sulphuretted  hydrogen  water, 
the  mercurous  chloride  is  at  once  transformed  into  sulphide  and 
hydrochloric  acid.  If  the  excess  of  hydrogen  sulphide  is  removed 
in  a  suitable  manner,  and  the  quantity  of  chlorine  in  the  solution 
determined,  the  pi'oportion  of  mercury  may  be  readily  calculated. 
The  author  proceeds  in  the  analysis  as  follows  :  If  the  mercury  is 
present  in  the  mercui'ous  state,  it  is  precipitated  at  once  with  sodium, 
chloride.  If  it  exists  in  the  mei'curic  state  and  no  hydrochloric 
acid  is  present,  a  sufficiency  of  sodium  chloride  is  added,  and  then 
a  solution  of  ferrous  sulphate  and  an  excess  of  potash.  The  mixture 
is  allowed  to  stand  for  a  few  minutes  in  the  cold,  and  is  diligently 
stirred  with  a  glass  rod.  The  precipitate  of  mercurous  oxide  and 
ferroso-ferric  oxide  is  strongly  acidified  with  dilute  sulphuric  acid, 
and  stirred  till  the  black  precipitate  has  become  a  pure  white,  the 
formation  of  mercurous  chloride  being  complete.  This  is  filtered. 
oflP,  washed  well,  placed  along  with  the  filter  in  a  beaker,  covered 
with  sulphuretted  hydrogen  water,  and.  allowed  to  stand  for  a  few 
minutes.  The  hydrochloric  acid  formed  is  neutralised  by  the 
addition  of  an  excess  of  elutriated  barium  carbonate,  whilst  the 
excess  of  sulphuretted  hydrogen  is  removed,  by  a  solution  of  zinc 
acetate,  which  towards  the  end  is  added  in  drops  until  no  moi'e  odour 
of  sulphuretted  hydrogen  is  perceptible.  The  precipitate  is  mixed 
with  an  excess  of  potassium  chromate  and  titrated  with  silver 
solution  in  such  a  manner  that  at  first  a  small  excess  of  silver  is 
added,  which  is  then  removed  by  means  of  a  measured  quantity  of  an 
equivalent  solution  of  sodium  chloride,  and  the  operation  finally 
completed  with  a  centinormal  silver  solution. 

A  New  Test  for  Tin.  C.  R.  Dryer.  (Chemical  Neivs,  xlviii.  257.) 
The  test  described  by  the  author  consists  in  a  reverse  application 
of  the  well-known  delicate  reaction  between  stannous  chloride  and 
a  nitric  acid  solution  of  brucine.  The  reagent  is  prepared  as 
follows  : — To  1  decigram  of  crystallized  brucine  add  1  c.c.  of  pure 
nitric  acid ;  when  solution  is  complete,  add  50  c.c.  of  water,  heat  to 
boiling,  and  cool.     The  heating  is  not  necessary,  but  renders  the 
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reagent  somewhat  more  sensitive.     It  is   of  a  permanent   orange- 
amber  colour. 

In  the  ordinary  course  of  analysis  the  sulphides  of  arsenic, 
antimony,  and  tin  are  obtained  upon  a  filter,  and  are  digested  with 
ammonium  carbonate  for  the  removal  of  arsenic.  The  residue  is 
dissolved  in  strong  hydrochloric  acid,  the  solution  evapoi'ated, 
diluted  with  water,  and  a  strip  of  platinum  and  one  of  zinc  placed 
in  it  in  contact  for  several  hours.  Nascent  hydrogen  reduces  anti- 
mony chloride  to  metal,  which  is  deposited  upon  the  platinum,  and 
stannic  chloride  to  stannous  chloride,  which  remains  in  solution. 
jN^ow,  if  to  a  few  drojos  of  the  brucine  reagent  in  a  white  dish  a 
drop  of  the  solution  containing  stannous  chloride  be  added,  a 
distinct  purple  colour  is  produced. 

N^either  zinc  chloride  nor  nascent  hydrogen  jjroduces  any  effect 
upon  the  reagent.  Organic  matter  does  not  interfere.  Ammonium 
sulphide  and  sodium  hyposulphite  act  like  stannous  chloride. 

By  using  a  solution  of  stannous  chloride  repeatedly  diluted,  it 
was  found  that  a  drop  containing  only  0"0000025  gram  gave  a 
distinct  colour  after  about  one  minute.  A  drop  containing  0'00002 
gram  gave  a  barely  perceptible  cloudiness  with  mercuric  chloride. 

If  the  reagent  be  too  dilute,  the  colour  is  pale  and  the  reaction 
indistinct.  If  excess  of  brucine  be  used,  no  purple  colour  is  pro- 
duced, but  a  dirty  green  or  a  decolorization  resembling  the  morphia 
I'eactioD. 

The  Behaviour  of  Silver  Chloride,  Bromide,  and  Iodide  towards 
Bromine  and  Iodine.  P.  Julius.  {Clieralcal  News,  xlviii.  284.) 
Bromine  vapour  was  passed  over  silver  iodide  and  over  a  mixture 
of  iodide  and  bromide,  the  substances  being  kept  for  ten  minutes  in 
a  state  of  fusion. 

Through  a  tube,  bent  at  right  angles,  a  current  of  air  was  passed, 
previously  dried,  by  means  of  sulphuric  acid  and  calcium  chloride, 
into  bromine  contained  in  a  small  Hofmann's  flask. 

The  air,  saturated  with  bromine  vapours,  passes  thence  into  a 
horizontal  tube  of  very  iuf  usible  gas,  containing  the  substance  to 
be  acted  upon.  At  its  opposite  end  this  tube  is  bent  down  at  right 
angles  and  somewhat  contracted,  and  passes  into  a  beaker  con- 
taining potash  or  soda.  The  part  of  the  tube  containing  the 
substance  is  strongly  heated  by  means  of  a  compound  Bunsen  burner 
of  four  jets.  In  this  manner  bromine  can  be  accurately  determined 
in  presence  of  iodine,  as  the  conversion  of  silver  iodide  into  bromide 
is  easy  and  complete. 

Silver   chloride,  previously  dried    in    the    air-bath  at  120°,   was 
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treated  in  tbe  same  manner  with  vapours  of  bromine.  After  the 
action  had  been  continued  for  one  to  two  hours,  it  was  found  that  all 
the  silver  chloride  had  been  converted  into  bromide. 

By  further  experiments  it  was  proved  that  chlorine  and  bromine 
can  be  expelled  from  their  silver-compounds  by  the  vapour  of  iodine, 
though  in  case  of  the  chloride  this  substitution  requires  from  six 
to  ten  hours.  Hence,  any  halogen,  if  applied  in  excess,  is  capable 
of  expelling  any  other  halogen  from  its  combination  with  silver. 

Separation  of  Cobalt  and  Nickel.  J.  Clark.  (Chemical  News, 
xlviii.  262.)  The  solution  containing  the  two  metals  in  the  form 
of  chlorides,  nitrates,  or  sulphates,  is  mixed  with  a  moderate  excess 
of  phosphate  of  ammonia  (about  five  times  the  weight  of  the  com- 
bined cobalt  and  nickel  is  sufficient),  and  for  every  part  of 
jjhosphate  of  ammonia  about  5  parts  of  ordinary  hydrochloric  acid 
are  added,  and  the  mixture  is  boiled  for  several  minutes  to  make 
sure  that  all  the  phosphoric  acid  is  in  the  state  of  ortho-phosphoric 
acid ;  the  beaker  or  other  vessel  is  then  removed  from  the  flame, 
and  while  still  nearly  boiling  ammonia  is  added  cautiously,  in  small 
quantities  at  a  time,  till  the  precipitate,  which  is  at  first  produced, 
re-dissolves.  The  solution  is  then  stirred  vigorously  for  about  a 
minute,  when  the  cobalt  will  separate  out  as  a  fine  purple  crystalline 
powder,  consisting  of  ammonio-phosphate  of  cobalt.  About  10 
drops  of  ammonia  are  then  added,  and  the  beaker  placed  for  a  few 
minutes  on  the  top  of  a  water-bath.  When  the  precipitate  has 
settled  it  is  thrown  upon  a  filter,  washed  with  cold  water,  dried, 
ignited,  and  weighed  as  pyrophosphate  of  cobalt,  Co^  Po  Oy,  contain- 
ing 40"4'  per  cent,  of  cobalt.  The  filtrate  from  the  cobalt  will  be 
more  or  less  of  a  clear  blue  colour,  the  intensity  depending  on  the 
quantity  of  nickel  present.  As  the  filtrate  usually  contains  a  small 
quantity  of  cobalt,  it  is  advisable  to  heat  it  at  100  C.  till  a  small 
quantity  of  the  nickel  begins  to  come  down.  If  the  whole  of  the 
cobalt  has  been  thrown  down,  this  precipitate  will  be  green  in 
colour,  but  if  there  was  any  cobalt  in  the  solution  it  will  be  more 
or  less  red.  In  any  case,  it  is  filtered  off,  dissolved  in  hydrochloric 
acid,  and  any  cobalt  which  it  may  contain  is  estimated  as  before, 
and  the  filtrate,  which  contains  nickel,  is  added  to  the  other  nickel 
filtrate.  The  nickel  may  then  be  precipitated  by  saturating  the 
ammoniacal  solution  with  Ho  S,  filtering  off  the  sulphide  of  nickel, 
igniting,  then  dissolving  in  nitro-hydrochloric  acid,  precipitating 
with  caustic  potash,  and  weighing  as  oxide. 

.  In  estimating  cobalt  and  nickel  in  ores,  the  author  prefers  to 
precipitate  these  metals  as    sulphides   in  an  acetic  acid  solution. 
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Great  care  requires  to  be  taken  to  eliminate  manganese,  as  that 
metal  interferes  -with  the  correct  estimation  of  the  cobalt.  The 
mixed  sulphides,  after  ignition,  are  weighed,  for  the  purpose  of 
ascertaining  approximately  the  quantity  of  cobalt  and  nickel. 
They  are  then  dissolved  in  nitro-hydrochloric  acid,  and  the  cobalt 
estimated  in  the  manner  already  described. 

The  Uualitative  and  Quantitative  Separation  of  Bismuth  and 
Copper.  J.  Loewe.  (J^vova.  Zeitschr.filr  AnaJyt.  Clicm.  Chemical 
News,  xlviii.  29G.)  Some  time  ago  the  author  published  the 
observation  that  the  oxides  of  bismuth  and  copper  in  solution  are 
precipitated  by  soda  or  potash  in  presence  of  glycerin,  but  ai'e 
completely  re-dissolved  by  an  excess  of  the  precipitant.  In  this 
alkaline  solution  both  show  a  similar  behaviour  with  a  solution  of 
glucose  at  a  boiling  heat,  being  both  reduced  :  the  copper  to  red 
cuprous  oxide,  and  the  bismuth  to  grey,  finely-divided  metal.  They 
differ,  however,  in  their  behaviour  with  glucose,  in  the  cold  or  at  a 
gentle  heat :  copper  in  the  course  of  several  hours  being  completely 
dejDosited  in  the  form  of  red  cuprous  oxide,  whilst  the  alkaline 
solution  of  bismuth  undergoes  no  change.  Not  until  after  the 
solution  has  stood  for  some  days  are  small  quantities  of  the  bismuth 
deposited  in  the  metallic  state.  This  reaction  may  be  very  con- 
veniently used  for  separating  copper  and  bismuth,  as  well 
quantitatively  as  qualitatively,  from  a  mixed  solution  in  nitric  acid, 
in  all  cases  when  the  bismuth  predominates. 

For  this  purpose  the  nitric  acid  solution,  not  too  acid  and  not  too 
concentrated,  is  placed  in  a  beaker  and  mixed  with  a  measured 
volume  of  soda-lye  until  the  oxides  are  precipitated  and  the  super- 
natant liquid  shows  an  alkaline  reaction.  During  this  process  the 
temperature  must  not  be  allowed  to  rise.  Then  double  the  volume 
of  the  lye  consumed  is  added,  and  pure,  syrupy  glycerin  is  then 
stirred  in  until  the  oxides  ai'e  completely  re-dissolved  and  the  liquid 
becomes  clear.  This  deep  blue  solution  is  mixed  with  a  solution  of 
pure  glucose  (1  part  in  6  to  8  parts  of  water)  in  such  a  proportion 
that  the  sugar  may  amount  to  three  or  four  times  the  joint  weight 
of  the  metals.  The  beaker  is  then  covered  with  a  well-fitting  glass 
plate,  and  the  liquid  is  allowed  to  stand  eight  to  ten  hours  in  a  cool, 
dark  place.  The  blue  colour  is  then  found  to  have  given  place  to 
a  deep  yellow,  whilst  the  copper  is  deposited  at  the  bottom  of  the 
beaker  as  a  bright  red  oxide,  mostly  not  adheriug  to  the  glass. 
The  yellow  liquid  is  poured  off,  without  stirring,  upon  a  filter  which 
has  been  dried  at  100°,  and  weighed.  The  cuprous  oxide  is  washed 
by  dccantation,  first  with  water  containing  a  little  glycerin,  and 


CHEMISTRY.  125 

soda-lye,  collected  upon  the  filter,  and  then  well  washed  with 
distilled  water.  After  the  last  portions  of  washing-water,  which 
should  be  free  from,  alkaline  reaction,  are  run  off,  the  filter  is 
cautiously  lifted  out  of  the  funnel,  laid  upon  good  absorbent  paper, 
and  then  dried  at  100°  in  the  air-bath.  The  increase  of  weight  of 
the  filter  gives  the  quantity  of  red  oxide,  100  parts  of  which  repre- 
sent 88'8  parts  of  metallic  copper. 

Where  greater  accuracy  is  required,  the  red  oxide  obtained  after 
weighing  is  converted  into  oxide  in  the  ordinary  manner  after 
incineration  of  the  filter,  etc.,  and  the  copper  is  determined  in  its 
solution  by  any  ordinary  method. 

The  alkaline  filtrate,  containing  all  the  bismuth,  is  placed  in  a 
sound,  well-glazed  poi'celain  capsule,  heated  to  a  boil  over  a  free 
flame,  stirring  gently,  kepi  at  this  temperature  for  a  short  time, 
removed  from  the  source  of  heat,  and  the  brownish  liquid  is  allowed 
to  cool  and  settle.  It  is  then  filtered  through  a  filter  which  has  been 
dried  at  100°  and  weighed.  The  metallic  bismuth  is  first  washed  by 
decantation  with  water  containing  soda,  collected  on  the  filter,  and 
further  washed,  first  with  cold  and  then  with  hot  water.  The 
drying  is  efi'ected  as  in  the  case  of  the  cuprous  oxide,  and  the 
increase  of  weight  of  the  filter  gives  the  quantity  of  the  bismuth. 

The  glaze  of  the  porcelain  capsule  must  be  of  the  best  quality, 
lest  any  particles  of  metal  may  be  deposited  upon  it  and  prove  hard 
to  remove.  The  metal  is  also  reduced  in  the  water-bath,  but  less 
rapidly  than  over  the  naked  flame. 

The  finely  divided  metallic  bismuth  must  be  washed  and  dried  as 
rapidly  as  possible,  so  as  not  to  remain  too  long  in  contact.  The 
filter  must  be  of  the  best  paper,  as  the  fine  metallic  particles  may 
otherwise  easily  pass  through. 

If  the  weight  of  the  bismuth  is  decidedly  greater  than  that  of  the 
copper,  this  process  yields  very  satisfactory  results.  The  author 
purposes  to  make  further  investigations  on  the  converse  case. 

Tests  for  the  Purity  of  Bismuth  Subnitrate.  H.  Hager. 
{Drug.  Circidar  and  Chem.  Gazette.)  The  author  publishes  the 
following  directions  in  the  Pharmaceutlsclie  Gentrallialle  : — 

The  preparation  should  dissolve  completely  to  a  clear  solution  in 
nitric  acid  of  1-185  sp.  gr.  The  subarseniate  of  bismuth  also  forms 
a  clear  solution  with  pure  nitric  acid  of  this  strength,  but  not  when 
the  acid  is  saturated  with  subnitrate  of  bismuth.  It  requires  eight 
parts  of  this  acid  to  form  a  clear  solution  of  one  part  of  subnitrate 
of  bismuth  in  fifteen  minutes.  If  0*5  gram  of  the  subnitrate  is 
treated  with  4  grams  of  nitric  acid,  and  does  not  dissolve  in  half  an 
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tour  with  occasional  shaking,  but  is  either  turbid  or  exhibits  a/ 
slight  opalescence  when  viewed  from  above,  it  contains  arsenic ;  a 
considerable  quantity  in  the  former  case,  in  the  latter  case  but  little. 
All  commercial  samples  tested  were  contaminated  with  arsenic. 

The  optical  test  for  arsenic  acid  is  easy,  and  can  be  made  even  by 
those  who  are  not  chemists.  It  depends  on  the  fact  that  arseuiate 
of  ammonia  is  not  decomposed  by  heat  into  its  two  components,  but 
rather  undergoes  an  elementary  decomposition,  turning  brown. 
The  test  is  made  as  follows,  and  at  the  same  time  it  may  be  tested 
for  alkalies.  About  three  or  four  grams  of  caustic  ammonia  are 
poured  upon  a  gram  of  subuitrate  ^of  bismuth,  and  warmed  to 
30-40°  C.  (86-104''  F.),  and  shaken,  then  filtered  while  warm. 
Arseniate  of  ammonia  dissolves  with  difficulty  in  cold  ammonia, 
but  easily  in  warm.  One  or  two  drops  of  the  filtrate  are  placed  on 
a  thin  watch  glass,  and  heated  by  moving  it  to  and  fro  over  the 
chimney  of  a  kerosene  lamp,  as  long  as  vapours  are  noticed,  that  is, 
until  all  the  nitrate  of  ammonia  has  been  driven  off,  and  a  few 
minutes  longer.  On  examining  the  residue  with  transmitted  light, 
if  arseniate  is  present  a  brownish  colour  will  be  observed,  which 
becomes  dark  brown  on  the  edges  of  the  spot.  Under  the  micro- 
scope dai'k  grey  or  brown  masses  may  or  may  not  be  seen  here  and 
there.  If  not,  it  must  be  heated  still  more.  The  colour  of  the 
spot  as  seen  with  the  naked  eye  is  sufficient.  If  potash  or  soda 
were  present,  the  spot  will  not  disappear  on  heating  strongly. 
This  experiment  is  entertaining  and  instructive,  for  remote  traces 
of  arseniate  can  be  easily  recognised  in  this  way. 

The  test  for  alumina  and  other  earths  can  be  made  in  a  similar 
manner  by  pouring  1^  gram  of  dilute  acetic  acid  upon  a  gram  of 
the  bismuth  preparation,  warming,  and  when  cold  adding  5  c.c.  of 
caustic  ammonia  with  2  c.c.  of  water,  shaking  for  three  minutes, 
filtering,  evaporating  the  filtrate,  and  neutralising  with  carbonate 
of  soda.     If  it  remains  turbid,  earthy  salts  were  present. 

A  New  Test  for  Lead.  A.  W.  Blyth.  (Analyst,  1884,  41.) 
A  solution  of  cochineal  is  prepared  by  boiling  the  ordinary  com- 
mercial cochineal  in  water,  filtering,  and  then  adding  sufficient 
strong  alcohol  to  ensure  its  preservation  from  mould.  A  few  drops 
of  this  solution  added  to  a  colourless  neutral  or  alkaline  solution 
containing  dissolved  lead,  strikes  a  deep  mauve-blue  to  a  red  with 
a  faint  blue  tinge,  according  to  the  amount  of  lead  present.  The 
test  will  distinctly  indicate  a  tenth  of  a  grain  of  lead  per  gallon  in 
ordinary  drinking  water,  and  by  comparison  Avith  a  solution  free 
from  lead,  much  smaller  quantities  are  indicated. 
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In  searching  for  traces  of  lead  in  water,  it  is  convenient  to  take 
two  porcelain  dishes  :  into  the  one  place  100  c.c.  of  the  water  to  be 
examined  ;  and  into  the  other  a  solution  of  carbonate  of  lime  in  car- 
bonic acid  water,  known  to  be  lead  free,  and  approximatively  of  the 
same  hardness  as  the  water  to  be  examined  ;  then  add  to  each  an 
equal  bulk  of  the  colouring  matter  in  quantity  sufficient  to  distinctly 
tinge  the  water.  The  colours  may  now  be  compared,  the  slightest 
blue  tint  will  be  either  due  to  lead  or  copper ;  for  copper  in  very 
dilute  solutions  gives  a  similar  tint,  but  in  solutions  of  1  to  1,000, 
or  stronger,  the  hue  is  so  different  as  to  differentiate  the  two  metals. 

The  method  is  within  certain  limits  applicable  for  quantitative 
purposes  on  the  usual  colorimetric  principles.  As  a  qualitative  test, 
it  is  superior  to  sulphuretted  hydrogen,  and  more  convenient. 

Titration  of  Zinc  by  means  of  Sodium  Sulphide.  M.  Schroeder. 
(^Zeitschr.  filr  Analijt.  Ghem.,  1883,  Part  4.)  The  author  recom- 
mends thallium  paper  as  an  indicator  in  place  of  lead  or  cobalt 
paper.  To  prepare  this  paper,  1  gram  thallium  is  dissolved  in  nitric 
acid,  the  excess  of  acid  is  expelled  in  the  water-bath,  and  the 
residue  is  dissolved  in  500  c.c.  water.  Filter-paper  is  soaked  in 
this  solution.  The  spots  produced  by  sodium  sulphide  are  brown, 
and  are  very  easily  perceptible.  The  following  three  conditions 
must  be  kept  in  mind.  In  the  zinc  solution  there  should  be  a  large 
and  approximately  equal  proportion  of  ammonium  chloride,  a 
slight  but  also  approximately  equal  excess  of  free  ammonia,  and  the 
zinc  solution  of  known  value  used  for  standardising  must  have  the 
same  proportion  of  sal-ammoniac  and  ammonia  as  the  liquid  to  be 
analysed. 

Estimation  of  Zinc.  L.  Schneider.  {Zeitschr.  filr  Anahjt.  Ghem., 
188.3,  Part  4  ;  Chemical  Netvs,  xlix.  202.)  Zinc  sulphate  in  aqueous 
solution  containing  not  less  than  1  gram  zinc  in  ^  litre  water  is  almost 
entirely  precipitated  by  sulphuretted  hydrogen.  The  quantity  re- 
maining in  solution  is  about  2  mg.  zinc  per  litre.  At  1"7  gram  zinc 
per  i  litre  the  precipitation  is  incomplete.  In  presence  of  free  sul- 
phui-ic  acid  the  precipitation  of  zinc  by  sulphuretted  hydrogen  is 
perfect  only  when  the  proportion  of  hydrated  acid  does  not  exceed  1 
c.c,  per  litre.  Under  the  above-mentioned  conditions  as  to  concen- 
tration and  acidity,  zinc  may  be  separated  by  means  of  sulphuretted 
hydrogen  from  iron,  manganese,  nickel,  and  cobalt.  From  very 
dilute  hydrochloric  and  nitric  solutions,  zinc  may  also  be  completely 
precipitated  by  means  of  sulphuretted  hydrogen.  In  accordance 
with  these  facts  the  author  determines  zinc  in  its  ores  as  fol- 
lows :  1  gram  of  the  dry  ore  is  placed  in  a  long-necked  flask  with 
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10  c.c.  sulpliui'ic  acid,  and  according  as  it  is  calamine  or  blende 
Tvitli  1  or  2  c.c.  nitric  acid,  until  white  vapours  of  sulphuric  acid 
escape.  When  cold,  the  flask  is  placed  in  a  sloping  position,  and 
70  c.c.  water  are  cautiously  added.  Eoasted  ores,  and  all  such  as 
are  not  soluble  in  nitro-sulphuric  acid,  are  first  dissolved  in  hydro- 
chloric acid,  and  then  evaporated  with  sulphuric  acid.  Into  the  hot 
dilute  solution  is  passed  suljjhuretted  hydrogen  without  previous 
filtration,  and  thus  copper,  arsenic,  and  autimony,  free  from  zinc, 
a,re  precipitated.  After  the  gas  has  been  passed  in  for  fifteen  minutes 
the  solution  is  heated  to  a  boil,  until  the  excess  of  sulphuretted 
hydrogen  is  expelled.  The  precipitate,  consisting  of  the  sulphides 
of  the  above-mentioned  metals,  with  lead  sulphate  and  insoluble 
ganguestone,  is  collected  upon  a  filter  and  washed  with  sulphuretted 
hydrogen  water.  The  filtrate,  which  amounts  to  about  200  c.c,  is 
mixed,  while  hot,  with  ammonia  to  incipient  turbidity.  The  pre- 
cipitate is  redissolved  with  a  few  drops  of  sulphuric  acid,  and  after 
the  solution  has  been  diluted  with  water  to  500  to  600  c.c,  the  zinc 
is  precipitated  by  means  of  sulphuretted  hydrogen. 

Determination  of  Iron  in  Ores  by  means  of  Permanganate  in 
Hydrochloric  Acid  Solutions.  J.  Krutwigand  A.  Cocheteux. 
(jBer.  der  deutsch.  cheni.  Ges.)  The  authors  confirm  Zimmermann's 
observation  respecting  the  value  of  manganese  sulphate  for  counter- 
acting the  iujurious  influence  of  hydrochloric  acid  iu  this  titration. 
They  also  I'ecoramend  the  use  of  but  the  needful  amount  of  hydro- 
chloric acid,  the  subsequent  addition  of  sulphuric  acid  amounting 
to  twice  as  much  as  the  hydrochloric,  the  dilution  of  this  solution, 
with  water  to  not  less  than  300  c.c,  and  the  application  of  a  very 
weak  permanganate  solution. 

Note  on  the  Estimation  of  Iron  by  Potassium  Bichromate. 
Dr.  E.  B.  Schmidt.  (From  a  paper  read  before  the  Chemical 
Society,  November  15,  1883.)  The  author  states  that  zinc  should 
not  be  used  to  reduce  the  iron,  as  it  interferes  with  the  end 
reaction  with  potassium  ferricyanide.  He  prefers  Kessler's  method 
of  reduction  with  stannous  chloride.  He  considers  the  reduction 
•with  sulphite  of  sodium  tedious. 

The  Determination  of  Chromium  Sesquioxide.  M.  H.  Bau- 
bigny.  {Chemical  Neics,  1.  18.  Fvom Lull,  dc  hi  Soc.  Chun.)  The 
tendency  of  chromium  sesquioxide  to  combine  with  other  bases  has 
caused  the  separation  of  chromium  in  this  state  to  be  abandoned 
■whenever  the  liquid  contains  any  bases  other  than  the  alkalies 
properly  so-culled.  Hence  chromium  sesquioxide  is  now  separated 
by  being  converted  into  chromic  acid.     The  methods  employed  for 
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this  purpose  are  fusion  -witli  alkalies,  alone  or  mixed  with  saltpetre, 
or  the  action  of  chlorine  or  bromine  upon  the  mixture  of  oxides, 
suspended  in  an  alkaline  lye.  Reynoso's  permanganate  method 
has  been  abandoned  on  account  of  its  serious  inconveniences. 

Storer,  in  1859,  proposed  the  use  of  the  following  oxidizing 
mixture  : — Chromic  oxide,  or  its  salt,  whether  in  the  state  of  powder 
or  of  solution,  is  quickly  oxidized  at  a  gentle  heat  in  presence  of 
nitic  acid,  into  which  potassium  chlorate  is  projected.  The  eon- 
version  into  chromic  acid  is  rapid  and  complete. 

This  method  is  absolutely  general.  Not  only  is  ignited  chromic 
acid  converted  almost  instantaneously  into  soluble  chromic  acid, 
but  even  chrome-iron  is  attacked,  and  that  so  thoroughly  that  the 
residue,  when  tested  by  fusion  with  sodium  carbonate  and  saltpetre, 
is  found  absolutely  free  from  chromium. 

When  the  chromium  is  once  transformed  into  chromic  acid,  its 
separation  from  the  other  oxides  falls  under  the  general  case  of  the 
separation  of  acids  and  bases.  When  Storer's  method  has  been 
used,  the  presence  of  oxy-derivatives  of  chlorine  prevents  this 
operation  from  being  effected  by  ammonia  or  its  carbonate,  unless 
the  chlorous  acid  has  first  been  expelled  by  heat,  which  under 
certain  circumstances  is  a  tedious  process. 

As  examples,  the  author  gives  the  separation  of  chromium  from 
alumina  and  from  iron.  In  a  concentrated  solution  of  chromium 
sulphate  and  aluminium  sulphate,  he  transformed  the  chromium  into 
chromic  acid.  This  process  is  unattended  with  danger  when  con- 
ducted in  an  open  vessel,  simply  covered  with  an  inverted  funnel 
to  prevent  loss  by  spirting.  The  strength  of  the  acid  is  of  little 
importance  in  case  of  soluble  compounds,  and  the  heat  should  not 
exceed  100.° 

When  the  liquid  is  cold,  the  alumina  is  thrown  down  by  a  very 
slight  excess  of  sodium  bicarbonate.  After  standing  for  an  hour 
or  two  it  is  filtered  and  washed  with  water,  very  slightly  chai-ged 
with  bicarbonate.  The  alumina,  which  is  at  first  tinted  yellow,  is 
rapidly  decolorized  ;  it  is  then  partially  dried,  and  the  filter  sup- 
ported by  the  funnel  is  kept  at  the  surface  of  a  large  volume  of 
water,  to  remove  the  last  traces  of  alkali.  The  precipitate  is  then 
dried  and  incinerated  as  usual. 

The  chromium  is  then  easily  separated  as  sesquioxide  by  saturating 
the  bicarbonate  with  sulphuric  acid,  adding  ammonia,  and  treating 
■with  a  current  of  sulphuretted  hydrogen.  The  reduction  is  easily 
and  completely  effected  by  raising  the  mixture  to  a  boil,  when  it  is 
merely  necessary  to  filter  and  wash  the  chromic  hydrate.     To  re- 

e: 
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move  alkalies  and  alkaline  salts,  the  precipitate  is  dissolved  in 
hydrochloric  acid  and  precipitated  by  ammonia  whilst  hot. 

The  separation  of  chromium  from  iron  (ferricum)  is  conducted 
on  the  same  principles. 

If  chromium  is  precipitated  as  mercurous  chromate  (Rose's 
method),  the  presence  of  ammoniacal  salts  must  be  avoided. 

Note  on  Logwood  as  a  Test  for  Metals.  A.  W.  Weddell. 
(Fluvrm.  Joiorn.,  3rd  series,  xiv.  717.)  When  logwood  is  digested 
■with  alcohol,  an  extract  of  a  rich  yellow  colour  results,  and  this 
colour  is  not  changed  on  dilution  with  a  pure,  fi^eshly  distilled  water. 
When  added  to  ordinary  samples  of  water,  which  contain  calcium 
carbonate  in  solution,  the  yellow  colour  is  changed  to  a  beautiful 
rose  red,  or  if  a  metal  such  as  lead,  copper,  or  iron  be  present,  it  is 
changed  to  blue. 

These  changes  are  accounted  for  in  the  following  manner : — 
Hfematoxylin,  the  ordinary  colouring  matter  of  logwood,  is  con- 
verted by  oxygen,  especially  in  the  presence  of  alkalies,  into  an 
oxidized  product  known  as  hiBinatein,  which  gives  a  blue  precipi- 
tate with  iron,  lead,  copper,  and  many  other  metals  ;  or  if  the 
solution  be  extremely  dilute,  a  blue  coloration  only.  This  reaction 
is  so  delicate  that  1  part  of  lead  in  100,000  parts  of  water  is  easily 
detected,  and  with  care  1  part  in  200,000. 

On  the  strength  of  these  well-known  reactions  the  author  recom- 
mends the  use  of  logwood  as  a  delicate  general  test  for  the  detec- 
tion of  metallic  impurities  in  potable  water  as  well  as  in  soda-water 
and  lemonade. 

Use  of  Boric  Acid  and  Hsematoxylin  in  Alkalimetry.  A. 
Guyard.  (Moniteur  Scientijique,  December,  1883.)  The  author 
proposes  to  employ  the  boric  acid  in  place  of  the  sulphuric  acid  as  a 
standard  easily  procured  in  a  state  of  purity,  and  by  which  it  is  easy 
to  prepai'e  a  tx'uly  normal  sulphuric  acid.  As  indicator,  he  proposes 
hsematoxylin.  It  must  be  dissolved  in  distilled  water  immediately 
before  being  wanted.  The  solution  thus  obtained  may  serve  for  a 
day,  but  not  longer.  With  this  indicator  the  distinction  between 
strong  and  weak  acids  disappears,  boric  acid  producing  as  decided 
a  change  of  colour  as  sulphuric  acid.  A  few  drops  of  a  weak 
solution  of  ha3matoxylin  give,  with  any  acid  liquid  whatever,  a 
bright  yellow  colour  perfectly  distinct.  Alkalies  turn  the  colour 
to  a  distinct  and  relatively  permanent  purple.  Ha3matoxylin  is 
also,  according  to  the  author,  one  of  the  most  delicate  regents  for 
ammonia,  and  may  perhaps  even  prove  more  valuable  than  Nessler's 
reagent.      If  traces    of    ammonia   exist    in   a  liquid,    then,   at   the 
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moment  of  the  saturation  of  an  acid  by  an  alkali,  the  yellow  tint 
of  the  hcematoxylin  is  turned  to  a  delicate  violet  by  the  formation 
of  hjBmatein.  The  author  considers  that  this  reaction  will  be  of 
especial  value  in  the  alkalimetric  determination  of  nitrogen. 

The  Alkaline  Reaction  of  Glass  as  a  Source  of  Error  in  Analysis. 
U.  Kreusler  and  0.  Henzold.  (^Ber.  der  deutsch.  cJiem.  Ges., 
xvii.  34. ;  Journ.  Chem.  Soc,  1884,  775.)  Whilst  repeating 
Kjeldahl's  experiments  on  the  formation  of  ammonia  by  the  action 
of  sulphuric  acid  and  potassium  permanganate  on  organic  com- 
pounds, the  authors  made  comparative  experiments  with  pure 
ammonium  salts,  with  the  result  that  too  high  a  percentage  of 
ammonia  was  found.  The  same  result  was  observed  in  blank  ex- 
periments when  no  ammonia  was  joresent,  the  average  alkalinity 
(estimated  as  ammonia)  from  three  experiments  being  equal  to  2-13 
milligrams  of  nitrogen.  The  authors  have  traced  this  source  of 
-error  to  the  decomposition  of  the  glass  employed  in  the  experi- 
ments ;  they  have  also  compared  different  sorts  of  glass,  namely  : 
'(1)  readily  fusible  Thuringian  glass  ;  (2)  less  fusible  Thuringian 
glass ;  (3)  combustion  tubing  of  very  refi'actory  Bohemian  glass, 
and.  (4)  more  readily  fusible  Bohemian  glass.  Of  these,  the  first 
is  far  the  most  readily  attacked  by  watex',  the  third  being  the  least 
attacked,  and  yielding  results  which  require  no  correction.  The 
fourth  is  nearly  as  good  as  the  third,  whilst  the  second  is  more 
readily  acted  on.  The  alkaline  reaction  of  glass  may  be  easily 
shown  by  boiling  red  litmus  tincture  in  a  test-tube,  and  by  other 
such  simple  experiments. 

A  Method  for  the  Guantitative  Separation  of  Potash  and  Soda  from 
Ferric  Oxide,  Alumina,  Lime,  and  Magnesia  in  Silicates.  W.  Knop. 
{Chemical  News,  xlviii.  110.  From  Zeitschr.  fiir  Anahjt.  Chem.) 
The  process  is  carried  out  as  follows  : — The  weighed  substance  is 
mixed  in  a  platinum  crucible  with  a  few  c.c.  of  water,  and  in  case 
of  need  with  a  corresponding  quantity  of  silica.  A  sufficiency  of 
hydrofluoric  acid  is  then  added,  and  all  the  liquid  is  evaporated 
away.  The  dry  residue  is  covered  with  2  to  3  c.c.  of  fuming  hydro- 
chloric acid,  upon  which  it  is  readily  detached  from  the  crucible. 
It  is  washed  into  a  beaker  by  means  of  an  alcohol  washing-bottle, 
using  25  or  at  most  50  c.c.  of  absolute  alcohol  for  washing  out  the 
crucible;  the  acid  liquid  is  allowed  to  act  for  some  time  upon  the 
precipitate.  100  c.c.  of  ether  are  then  added,  and  the  whole  is 
allowed  to  stand  for  twelve  hours. 

The  ethereal  liquid  is  poured  oflf  from  the  precipitate,  and  the 
alkaline  silico-fluorides  are  brought  upon  a  filter  by  means  of  an 
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alcohol  wasbing-bottle.  Tlie  use  of  a  feather  is  admissible  only  at 
the  beginning  ;  a  glass  rod  is  objectionable  because  it  makes  the- 
precipitate  adhere  again  to  the  inside  of  the  glass.  The  precipitate 
may  be  transferred  easily  if  the  beaker  is  held  in  a  sloping  position 
over  the  fitter,  and  a  few  c.c.  of  alcohol  are  ejected  behind  the 
precipitate  so  as  to  wash  it  into  the  filter. 

The  filter  is  then  washed  slightly  with  alcohol,  so  as  to  remove 
the  ether ;  it  is  then  dried,  the  {precipitate  removed,  the  paper  is 
burnt  completely  in  a  platinum  capsule  ;  the  precipitate  is  added, 
to  the  ash,  mixed  with  concentrated  sulphuric  acid,  allowed  to 
stand  for  some  time  until  the  silico-fluoric  gas  has  mostly  escaped, 
and  then  ignited  so  long  and  at  so  low  a  temperature  that  the 
alkalies  may  remain  behind  as  acid  sulphates  and  be  unable  to 
react  upon  the  silica  liberated. 

The  residue  in  the  capsule  is  drenched  with  10  to  20  c.c.  of  ammo- 
nia, and  evaporated  to  dryness,  or  at  least  to  a  paste-like  con- 
dition. The  mass  takes  again  an  acid  condition  by  the  loss  of 
ammonia,  and  strong  ammonia  is  therefore  added,  drop  by  drop, 
until  the  reaction  is  again  alkaline.  The  mixture  is  then  allowed 
to  stand  for  an  hour  to  allow  of  the  complete  separation  of  the 
ferric  oxide  and  the  alumina.  Upon  the  pasty  mass  is  then  poured 
about  20  c.c.  of  a  solution  of  ammonium  monocarbonate  (prepared, 
by  mixing  180  c.c.  of  ammonia,  sp.  gr.  092,  with  230  grams  of 
ammonium  sesqui-carbonate,  and  water  enough  to  make  up  one 
litre),  and  allowed  to  stand  for  twelve  hours  in  the  covered 
platinum  capsule. 

The  quantities  of  ferric  oxide,  alumina,  lime,  and  magnesia  thus 
separated  are  so  small  that  the  entire  precipitate  may  be  collected 
upon  a  very  small  filter.  It  is  washed  with  the  smallest  possible 
quantity  of  the  above-mentioned  ammonium  carbonate. 

The  filtrate  is  now  exposed  first  for  some  time  to  a  very  gentle  heat, 
a  quantity  of  ammonium  bitartrate  corresponding  to  the  ammonium 
sulphate  present  in  the  solution  is  added,  the  liquid  is  evaporated 
to  dryness,  and  the  residue  is  heated  for  some  time  in  the  air-bath 
to  a  temperature  above  100.°  The  object  of  adding  ammonium 
bitartrate  is  to  prevent  spirting  during  the  ignition  of  the  am- 
monium sulphate.  The  residue  is  ignited  till  perfectly  white,  and 
weighed.  It  is  then  re-dissolved  in  hot  water,  mixed  with  2  to  3 
drops  of  the  solution  of  ammonium  mono-cavbonato,  and  set  aside 
to  see  if  any  further  deposit  of  iron  oxide  and  alumina  takes  place. 

It'  this  is  tlic  case,  tlie  liquid  is  ngain  evaporated  to  dryness. 
Tliese  supplemental  deposits  generally  aUach  themselves  so  firmly 


CHEMISTEY.  133 

to  the  platinum  that  a  clear  solution  is  obtained  on  drenching  the 
residue  with  10  to  20  c.c.  of  boiling  water.  This  solution  is  de- 
canted into  a  second  platinum  capsule,  in  which  the  solution  is 
evaporated  to  dryness,  and  the  capsule  is  again  strongly  ignited 
and  weighed.  It  is  recommended  to  add  a  few  drops  of  sulphuric 
acid  during  this  second  evaporation. 

Detection  of  Carbon  Bisulphide.  D.  Yitali .  {Joum.  de  Pharm. 
et  de  Ghim.,  JS'ovember,  1883.)  The  author  fills  a  gasometer  with 
pure  hydrogen,  which  he  allows  to  traverse  a  series  of  U-tubes  filled 
with  fragments  of  glass  or  of  pumice  steeped  in  lead  nitrate,  silver 
nitrate,  and  caustic  potash.  For  the  same  purpose  fragments  of 
pumice  steeped  in  sulphuric  acid  and  potassium  permanganate  may 
be  used.  The  liquid  in  which  carbon  bisulphide  is  to  be  detected 
is  introduced  into  a  three-necked  bottle  connected  to  a  second  bottle 
containing  tartar  emetic.  A  current  of  jDure  hydrogen  is  made  to 
pass  into  the  former,  and  then  into  the  latter.  The  hydrogen  is 
then  conducted  into  a  chloride  of  calcium  tube,  after  which  it  may 
be  treated  with  reagents,  or  the  products  of  its  combustion  may  be 
examined.  A  portion  of  the  gas  is  passed  into  a  few  c.c.  of  an 
alcoholic  solution 'of  caustic  potash,  to  which  are  afterwards  added 
a  very  small  quantity  of  neutral  ammonium  molybdate  and  a  small 
excess  of  dilute  sulphuric  acid.  If  the  liquid  contains  traces  of 
carbon  bisulphide,  it  takes  a  rose  colour,  which  then  passes  into 
a  vinous  red.  Another  portion  of  the  gas  is  passed  into  a  small 
volume  of  an  alcoholic  solution  of  lead  acetate,  to  which  a  few 
drops  of  caustic  potash  are  added,  and  the  mixture  is  heated  to  a 
boil.  If  the  mixture  contains  carbon  bisulphide,  lead  sulphide  is 
produced.  If  the  quantity  of  carbon  bisulphide  is  lai-ge,  it  becomes 
sensible  by  the  smell.  The  flame  has  a  blue  centre,  and  gives  off 
the  odour  of  burnt  sulphur.  It  decolorises  blue  starch-paper, 
blues  starch-paper  charged  with  iodic  acid,  and  produces  a  yellow 
spot  upon  porcelain,  which,  if  treated  with  caustic  potash  and 
then  with  sodium  nitroprusside  or  lead  acetate,  gives  the  re- 
actions characteristic  of  the  presence  of  sulphur.  If  a  plate  of 
silver  is  used  instead  of  porcelain,  there  appears  a  black  spot  of 
silver  sulphide.  If  solutions  of  caustic  potash,  of  lead  acetate, 
cadmium  sulphate,  antimony  chloride,  or  arsenious  acid  are  dropped 
upon  a  porcelain  plate,  and  the  flame  is  allowed  to  spread  over 
these  points  of  the  plate,  the  characteristic  colours  of  the  metallic 
sulphides  appear.  If  carbon  bisulphide  is  mixed  in  more  or  less 
considerable  quantities  with  solid  matters,  these  should  be  distilled 
along  with  water  acidulated  with  sulphuric  acid,  and  the  distillate 
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further  examined  as  above.  If  it  is  required  to  detect  carboit 
bisulphide  in  coal-gas,  the  gasometer  is  filled  with  this  gas,  and 
the  process  is  conducted  as  described. 

Detection  of  Chlorine,  Bromine,  and  Iodine.  F.  Jones.  (CJiemi- 
cal  Ne7rs,  xlviii.  296.)  The  process  is  carried  on  in  the  following 
way :  Place  a  small  quantity  of  the  mixture  to  be  tested  in  a 
good  sized  test-tube,  add  a  few  pieces  of  manganese  dioxide,  and 
then  a  little  water.  Add  now  one  drop  only  of  dilute  sulphuric 
acid  (one  part  acid  to  ten  of  water)  ;  a  brown  tinge  indicate  the 
presence  of  iodine.  Boil  the  mixture,  and  confirm  the  presence  of 
iodine  by  the  violet  vapours  in  the  upper  part  of  the  tube.  Con- 
tinue the  boiling  till  these  vapours  cease  to  appear,  then  add 
another  drop  of  sulphuric  acid,  and  boil  again  till  they  cease.  If 
necessary,  repeat  this  addition  of  acid  and  boiling  until  violet 
vapours  have  entirely  ceased.  Now  add  about  two  cubic  centi- 
metres of  the  dilute  acid,  and  boil  again  ;  brown  vapours  indicate 
bromine.  Continue  the  boiling  until  the  vapours  no  longer  smell 
of  bromine,  then  add  one  cubic  centimetre  of  dilute  acid  and  boil 
again.  When  the  vapours  no  longer  smell  of  bromine  allow  the 
residue  to  cool  comi^letehj ;  add  an  equal  bulk  of  strong  sulphuric 
acid,  and  warm  ;  a  green  gas  bleaching  a  piece  of  moist  red  blotting- 
paper  at  the  mouth  of  the  tube  indicates  chlorine. 

Occasionally  some  bromine  comes  off  on  addition  of  the  strong 
acid,  but  if  so  it  is  soon  got  rid  of,  and  is  succeeded  by  the  chlorine, 
which  is  chiefly  evolved  on  warming  the  mixture.  As,  moreover, 
moist  red  blotting-paper  is  far  more  quickly  acted  on  by  chlorine 
than  by  bromine,  there  can  be  no  diflBculty  in  distinguishing  between 
the  two  elements. 

The  Estimation  of  Chlorine,  Bromine,  and  Iodine  in  Presence  of 
One  Another.  F.  Maxwcll-Lyte.  (Chemical  Neivs,  xlis.  o.)  The 
author  refers  to  a  paper  by  P.  Julius  on  the  action  of  bromine  and 
iodine  on  chloride,  bromide,  and  iodide  of  silver,  and  in  connection 
with  this  subject  suggests  the  following  analytical  method  of 
separation : — 

The  haloids  having  been  precipitated  together  with  silver,  the 
precipitate  is  to  be  collected,  dried,  and  weighed. 

It  is  now  dissolved  in  about  thirty  or  forty  times  its  weight  of 
water  by  the  addition  of  the  least  possible  quantity  of  cyanide  of 
potassium.  A  quantity  of  pure  bromide  of  potassium  is  now  added, 
which  need  not  be  above  the  weight  of  the  precipitate.  The  cyanide 
is  now  decomposed  by  the  addition  of  an  excess  of  dilute  sulphuric 
acid. 
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The  precipitate,  in  which  any  silver  chloride  has  become  by  this 
means  converted  into  silver  bromide,  is  now  collected  on  a  filter, 
dried,  and  weighed. 

It  is  once  more  dissolved  by  the  least  possible  quantity  of  potas- 
sium cyanide,  and  the  same  quantity  of  water,  and  to  this  is  now 
added  one  and  a  quarter  times  the  original  weight  of  the  precipitate 
of  potassium  iodide. 

The  cyanide  is  now  again  decomposed  by  dilute  sulphuric  acid, 
and  the  precipitate  once  more  collected  on  a  filter,  dried,  and 
weighed. 

In  this  last  precipitate  all  the  silver  is  converted  into  iodide, 
excepting  such  as  was  iodide  already.  In  the  second  experiment 
all  became  bromide,  excepting  such  as  was  bromide  or  iodide 
already. 

From  the  weights  then  obtained  from  the  first,  second,  and  third 
weighings,  the  chlorine,  bromine,  and  iodine  may  easily  be  calculated. 

Determination  of  Iodine  in  a  Mixture  of  Iodides,  Bromides,  and 
Chlorides.  A.  Cavazzi.  {Ghemiher  Zeihmg .  From  Chemical  Nens, 
xlix.  14.)  From  a  mixture  of  chlorides  and  iodides  the  iodine  can 
be  isolated  by  a  boiling  solution  of  neutral  ferric  chloride,  but  if 
bromides  are  present  bromine  also  is  liberated.  In  order  to  remove 
the  iodine  alone  from  a  mixture  of  the  three  kinds  of  haloid  com- 
pounds, the  author  uses  ferric  sulphate  instead  of  the  corresponding 
chloride.  It  must  be  previously  heated  almost  to  redness  in  order 
to  make  it  perfectly  free  from  acid.  As  the  calcined  salt  dissolves 
with  difficulty  in  water,  a  little  ferrous  sulphate  is  added,  which 
increases  the  solubility  and  renders  the  solution  permanent.  Two 
grams  of  ferric  sulphate,  in  presence  of  0-1  to  0-2  gram  of  ferrous 
sulphate,  dissolve  readily  in  25  c.c.  of  boiling  water.  If  a  mixture 
of  chloride,  bromide,  and  iodide  is  boiled  with  this  solution,  the 
iodine  alone  is  separated  out.  The  author  absorbs  the  iodine  in 
potash,  reduces  iodate  to  iodide  by  means  of  hydrogen,  which  is 
evolved  in  the  alkaline  solution  by  aluminium,  and  precipitates  the 
iodine  with  silver  nitrate. 

Direct  Determination  of  Chlorine  in  Presence  of  Bromine,  and  of 
Bromine  in  Presence  of  Iodine.  G.  Vortmann.  (Chemical  Nevjs, 
xlix.  110.)  The  author  some  time  back  made  known  a  method  for 
the  detection  and  determination  of  chlorine  in  presence  of  bromine 
and  iodine,  based  on  the  various  behaviour  of  the  three  halogens 
with  manganese  and  lead  peroxide  in  presence  of  acetic  acid  (see 
Year-Boole  of  Pharmacy,  1883,  p.  44).  On  boiling  with  lead  per- 
oxide and  acetic  acid,  the  chlorides  remain  unaffected  ;    whilst  the 
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bromides  and  iodides  are  completely  decomposed,  with,  liberation  of 
bromine  and  iodine.  Manganese  peroxide,  in  presence  of  acetic 
acid,  is  said  to  act  only  upon  the  iodides. 

C.  L.  Miiiler  and  Gr.  Kircher  have  submitted  this  method  to  in- 
vestigation. As  regards  the  action  of  lead  peroxide  and  acetic  acid 
upon  the  chlorides,  they  found  that  upon  boiling  such  mixtures 
chlorine  is  given  off  in  abundance,  along  with  carbonic  acid,  whether 
the  acid  employed  was  glacial  or  containing  from  50  to  10  per  cent. 
of  real  acid.  One  part  of  sodium  chloride  boiled  lor  six  hours  with 
10  parts  of  lead  peroxide  and  20  parts  of  acetic  acid  at  50  per  cent, 
in  a  cohobator,  was  found  to  contain  only  two-thirds  of  the  chlorine 
originally  present.  In  accordance  with  their  experiments,  the 
authors  explain  this  fact  by  the  circumstance  that  in  such  pro- 
portions sodium  chloride  and  acetic  acid  yield  hydrochloric  acid  ; 
that  this  in  presence  of  lead  peroxide  evolves  chlorine,  which,  re- 
acting upon  the  acetic  acid,  forms  mono-chloracetic  acid,  which  is 
in  part  oxidized  with  formation  of  lead  chloride,  carbonic  acid,  and 
free  chlorine. 

If  manganese  peroxide  is  substituted  for  the  lead  compound, 
sodium  chloride  is,  indeed,  decomposed,  but  carbonic  acid  escapes 
alone,  without  chlorine. 

Miiiler  and  Kircher  confirm  the  author's  statement  that  lead 
peroxide  in  presence  of  acetic  acid  decomposes  the  bromides  and 
iodides ;  whilst,  according  to  their  experiments,  manganese  per- 
oxide and  acetic  acid  act,  not  upon  the  iodides  alone,  but  upon  the 
bromides  also. 

The  author  has  now  replied  iu  an  elaborate  memoir.  His 
observations  agree  with  those  of  ^Miiiler  and  Kircher  so  far  that, 
on  boiling  potassium  chloride,  lead  peroxide,  and  acetic  acid,  a 
perceptible  escape  of  chlorine  occurs  if  the  concentration  of  the 
acetic  acid  is  over  5  per  cent.  He  finds  that  not  a  trace  of  potas- 
sium chloride  is  decomposed  if  acetic  acid  of  at  most  2  to  3  per 
cent,  strength  is  employed,  and  the  mixtui'e  is  evaporated  on  the 
water-bath.  Even  on  repeating  this  process  five  or  six  times,  no 
loss  of  chlorine  is  experienced.  The  remaining  chlorides  behave 
like  potassium  chloride. 

Concerning  the  behaviour  of  the  chlorides  with  manganese  per- 
oxide and  acetic  acid,  the  author  states  that  in  presence  of  strong 
acetic  acid  a  slight  decomposition  occurs,  whilst  if  the  acid  is 
dilute  there  is  not  the  slightest  action. 

The  author  corrects  his  previous  statements  concerning  the 
behaviour  of  the  bromides  to  this  effect,  that  they  are  attacked  by 
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manganese  peroxide  and  strongly  concentrated  acetic  acid,  but  with 
a  dilute  acid  of  2  to  3  per  cent,  they  do  not  undergo  any  change. 

If  the  solution  of  a  bromide  is  mixed  with  lead  peroxide  and 
dilute  acetic  acid,  bromine  is  immediately  liberated,  especially  if 
the  reaction  is  assisted  by  heat.  On  boiling  or  evaporation,  bromine 
escapes  ;  so  that  it  is  practicable  on  repeatedly  evaporating  to  dry- 
ness on  the  water-bath,  entirely  to  expel  quantities  of  bromine 
corresponding  to  0'5  potassium  bromide.  In  case  of  larger  quan- 
tities of  bromine,  a  twice  repeated  evaporation  is  not  sufficient.  The 
reason  is  that  considerable  quantities  of  lead  acetate  in  solution 
impede  the  decomposition  of  the  bromide,  since  the  liquid  can  only 
be  evaporated  to  a  syrup.  In  such  cases  the  repeated  evapoi-ation 
is  dispensed  with,  and  the  dissolved  lead  is  thrown  down  by  means 
of  sulphuretted  hydrogen ;  the  precipitate  of  lead  sulphide  is  then 
again  evajiorated  down  with  lead  peroxide  and  acetic  acid,  when 
finally  the  last  trace  of  bromine  is  driven  ofi. 

The  decomposition  of  the  iodides  by  treatment  with  lead  peroxide 
and  acetic  acid  is  complete  only  when  so  much  lead  peroxide  is 
added  as  corresponds  with  the  following  equation, — 

2  K I  +  Pb  O.^Pb  0  +  K.  O  +  L, 

and  the  mixture  is  heated  for  some  time  to  boiling.  In  the  cold  no 
lead  iodate  is  produced  by  an  excess  of  lead  peroxide  ;  on  boiling, 
however,  the  iodine  is  partly  oxidized,  and  considerable  quantities 
of  lead  iodate  are  formed,  relatively  to  a  greater  extent  the  more 
iodine  present,  small  quantities  of  iodine  can  be  eliminated  with- 
out oxidation.  Manganese  peroxide  acts  upon  the  iodides  much 
more  feebly  than  does  lead  peroxide.  The  decomposition  in  pre- 
sence of  acetic  acid  is  slower,  and  there  is  no  formation  of  iodic 
acid. 

Mixtures  of  iodides  and  bromides  in  acetic  solution  behave  with 
manganese  peroxide  like  the  iodides  alone,  i.e.  iodine  alone  is 
eliminated.  On  applying  an  excess  of  lead  peroxide,  on  the  other 
hand,  there  is  simultaneous  expulsion  of  bromine  and  iodine,  which 
then  react  upon  each  other  with  formation  of  iodic  acid.  This 
change  takes  place  even  in  the  cold,  and  almost  the  entire  quantity 
of  iodine  can  be  thus  converted  into  iodic  acid,  so  that  on  heating 
scarcely  anything  but  bromine  escapes.  The  formation  of  iodic 
acid  may  be  almost  completely  avoided  by  introducing  the  lead 
peroxide  into  the  boiling  acetic  solution  in  small  successive  portions, 
in  order  thus  to  decompose  first  the  iodide  and  then  the  bromide. 
Upon  these  facts  the  author  founds  the  following  analytical  methods  : 
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For  determining  clilorine  in  presence  of  small  quantities  of  bromine, 
the  mixture  with  lead  peroxide  and  acetic  acid  of  2  to  3  per  cent,  is 
twice  or  thrice  evaporated  to  dryness  on  the  water-bath.  The 
residue  is  taken  up  with  water  and  a  little  acetic  acid,  filtered, 
■washed  with  hot  water,  and  the  filtrate  is  precipitated  witli  silver 
nitrate. 

The  determination  of  chlorine  in  presence  of  iodine  is  conducted 
in  the  same  manner.  If  the  quantity  of  the  iodide  is  small,  lead 
pei'oxide  is  used  ;  but  if  large,  manganese  peroxide  is  preferable. 
The  evaporation  with  dilute  acetic  acid  must  here  also  be  repeated 
several  times.  The  expulsion  of  iodine  is  accelerated  by  boiling 
the  liquid  first  for  a  few  minutes  in  a  flask ;  but  this  procedure  is 
practicable  only  with  lead  peroxide,  as,  in  case  of  manganese  per- 
oxide, violent  bumping  occurs.  In  this  case  the  mixture  is  heated 
on  the  water-bath,  and  a  current  of  air  is  passed  through  the 
liquid. 

The  determination  of  bromine  in  presence  of  iodine  is  effected  in 
an  analogous  manner  ;  the  mixture  is  repeatedly  evaporated  with 
manganese  peroxide  and  dilute  acetic  acid  on  the  water-bath,  and 
air  is  passed  through  the  liquid  to  expedite  the  reaction. 

The  determination  of  chlorine  in  presence  of  bromine  and  iodine 
can  be  effected  by  two  methods :  The  mixture  is  either  boiled  with 
lead  peroxide  and  dilute  acetic  acid,  when  the  iodides  and  bromides 
are  simultaneously  decomposed,  or  the  iodine  is  first  expelled  by 
evaporation  with  manganese  peroxide  and  acetic  acid,  and  the 
bi'omine  is  then  eliminated  by  repeating  the  operation  with  the 
addition  of  lead  peroxide. 

If  the  former  method  is  adopted,  in  order  to  obviate  as  far  as 
possible  the  formation  of  iodic  acid  by  the  mutual  action  of  iodine 
and  bromine,  the  lead  peroxide  is  introduced  into  the  boiling  acetic 
solution  in  small  portions  and  in  slight  excess.  After  boiling  for 
half  an  hour,  and  constantly  replacing  the  water  lost  by  evaporation, 
the  lead  which  has  passed  into  solution  is  precipitated  with  sul- 
phuretted hydrogen,  without  previous  filtration;  the  whole,  after 
filtration,  is  heated  for  some  time  on  the  water-bath,  again  treated 
for  a  short  time  with  sulphurettted  hydrogen,  and  filtered.  The 
filtrate  is  evaporated  to  dryness  on  the  water-bath,  the  residue 
covered  with  dilute  acetic  acid,  and,  after  the  addition  of  some 
lead  peroxide,  again  evaporated.  The  evaporation  is  in  any  case 
repeated  once  more,  the  residue  is  finally  dissolved,  and  after  filtra- 
tion the  chlorine  is  determined  with  silver  nitrate. 

The  results  are  unsatisfactory  when  a  little  chlorine  occurs  along 
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-with  large  quantities  of  bromine  and  iodine.  In  such  cases  the 
following  procedure  is  to  be  preferred :  The  mixture  is  repeatedly- 
evaporated  down  on  the  water-bath  with  manganese  peroxide  and 
acetic  acid  of  5  per  cent,  strength,  to  expel  iodine ;  the  bromine 
is  then  driven  off  by  evaporating — without  previous  filtration — • 
repeatedly  with  lead  peroxide  and  a  2|  per  cent,  solution  of  acetic 
acid ;  the  ultimate  residue  is  taken  up  with  water  and  a  little  acetic 
acid,  and  the  chlorine  is  determined  in  the  filtrate. 

This  method  has  the  defect  that,  on  decomposing  the  iodides  by 
manganese  pei-oxide,  manganese  dissolves,  and  on  subsequent  treat- 
ment with  lead  peroxide  it  is  reprecipitated  as  manganese-lead 
peroxide.  This  precipitate  requires  very  prolonged  washing  with 
boiling  water. 

Detection  of  Traces  of  Fluorine  in  Silicates.  W.  Knop. 
(Zeitschr.  filr  Anahjt.  Ghem.,  1883,  Part  4)  The  finely-ground 
mineral  is  placed  in  a  small  tubulated  retort,  covered  abundantly 
with  sulphuric  acid,  and  dry  air  is  passed  through,  keeping  the 
mixture  at  50-60°.  The  gaseous  current  is  caused  to  pass  out  to 
the  bottom  of  a  narrow  glass  cylinder,  20  cm.  in  height,  filled  to 
about  one-fourth  with  a  solution  of  a  few  decigrams  of  colourless 
aniline  in  30  c.c.  of  a  mixture  of  equal  parts  of  alcohol  and  ether. 
The  current  of  air  must  be  so  regulated  that  a  single  bubble  per 
second  may  pass  through  the  aniline  solution.  The  current  being 
thus  kept  up  for  two  hours,  if  a  small  quantity  of  fluorine  were 
present,  there  is  found  in  the  lower  end  of  the  delivery-tube  as  far 
as  it  dips  into  the  aniline  solution  a  white  deposit.  This  may  be 
easily  removed  with  the  feather  of  a  pen  and  rinsed  by  immersion 
in  the  liquid.  On  adding  three  di'ops  of  a  moderately  strong 
solution  of  caustic  soda  in  absolute  alcohol,  the  turbidity  loses  its 
crystalline,  glittering  appearance,  and  within  a  quarter  of  an  hour  a 
cloud  of  sodium  silico-fluoride  settles  to  the  bottom  of  the  cylinder. 
The  author  believes  that  a 'milligramme  of  fluorine  may  be  thus 
distinctly  recognised. 

Volumetric  Estimation  of  Phosphoric  Acid.  G.  C.  Caldwell. 
(Chemical  Neics,  xlviii.  61.)  The  author  finds  Pemberton's  me- 
thod eflBcient ;  he  has  introduced  an  improvement  to  facilitate  the 
final  test  filtrations.  A  test-tube  is  fitted  with  a  double-bored  cork, 
through  which  pass  two  tubes,  a  short  one  bent  at  right  angles,  and 
a  loncjer  one  bent  at  a  convenient  ano^le  for  introduction  into  a 
beaker ;  the  bore  of  the  tube  is  1  mm.,  the  end  of  the  longer  one 
has  a  conical  enlargement  or  mouth,  with  a  diamter  of  5  mm.  To 
prepare  the  apparatus  for  use  a  perforated  platinum  cone  is  fixed 
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in  this  mouth,  and  while  suction  is  applied  to  the  short  bent  tube, 
the  mouth  of  the  tube  with  the  cone  is  just  dipped  into  very  thin 
asbestos  pulp,  and  then  into  water,  the  suction  being  continued  until 
the  water  comes  through  quite  clear.  The  apparatus  is  now  ready 
for  use ;  suction  is  again  applied,  the  filter  dipped  into  the  liquid 
to  be  tested,  and  when  the  desired  quantity  of  filtei'ed  solution  is 
obtained,  the  filter  is  withdrawn ;  the  suction  must  be  sustained  all 
the  time  to  prevent  the  cone  and  asbestos  from  falling  out.  The 
liquid  is  treated  in  the  test-tube,  and  then  returned  to  the  beaker. 
Before  the  nest  test  is  made  the  filter  and  tube  are  washed  by  a 
small  quantity  of  the  liquid,  which  is  drawn  through  the  filter  and 
returned  to  the  beaker. 

Preparation  of  the  Nitro-Molybdic  Reagent  at  its  Maximum 
Concentration.  A.  Guyard.  (Jtluiciteur  Scientifique,  Dec,  I880  ; 
Chemical  News,  xlix.  22.)  The  author  dissolves  in  a  lai-ge  beaker 
ammonium  molybdate  in  powder  or  in  crystals,  until  it  is  no  longer 
taken  up  on  stirring.  The  liquid  thus  prepared  is  strongly  acid  to 
litmus.  He  places  then  in  smaller  glasses  15  to  20  c.c.  of  a  nitric 
acid  made  up  of  equal  measures  of  the  strongest  acid  and  of  water. 
He  then  pours  gradually,  and  with  constant  stirring,  the  ammonium 
molybdate  into  the  acid,  until  the  white  precipitate  which  is  formed 
and  disappears,  renders  the  liquid  slightly  milky.  It  is  then  cleared 
by  the  addition  of  a  drop  of  nitric  acid,  and  left  to  become  com- 
pletely cold.  By  each  such  operation  there  are  produced  125  to 
150  c.c.  of  the  reagent  at  its  maximum  concentration.  It  is  not 
judicious  to  attempt  the  prejjaration  of  larger  quantities  in  one  and 
the  same  glass. 

The  Alleged  Influence  of  Salts  of  Lead  on  the  Detection  of 
Phosphorus  by  Mitscherlicli's  Process.  H.  Beckurts.  {Jour a. 
ihj  riiann.  et  de  Chiiu.,  Novembei',  1833.)  The  author  has  satisfied 
himself  by  repeated  experiments  that,  contrary  to  the  assertion  of 
Schwauert  in  Otto's  "  Treatise  on  Poisons,"  the  presence  of  lead 
salts  is  no  obstacle  whatever  to  the  production  of  phosphorescence 
in  Mitschei'licli's  apparatus. 

Detection  of  Hydrocyanic  Acid  in  Forensic  Investigations.  H. 
Beckurts.  {Chemical  News,  xlviii.  199.)  After  pointing  out  that 
the  presence  or  absence  of  hydrocyanic  acid  or  poisonous  metallic 
cyanides  in  the  presence  of  a  harmless  cyanide  is  not  efficiently 
demonstrated  by  treatment  with  tartaric  acid  and  distillation,  etc., 
the  author  recommends  as  efficient  Jacquemiu's  process,  namely, 
distilling  the  sample  to  be  tested  with  concentrated  solution  of 
sodium  hydrogen  carbonate,   and    testing  the  distillate  for  hydro- 
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cyanic  acid  ;  or  Barfoed's  process,  in  whicli  the  mass  is  acidified 
with  sulphuric  or  tartaric  acid,  and  agitated  with  ether,  which  takes 
up  hydrocyanic  but  not  hydroferrocyanic  acid. 

The  Indication  of  Alkalinity  in  the  Volumetric  Estimation  of 
Hydrocyanic  Acid.  P.  Mac E wan.  (Pharm.  Journ.,  3rd  series, 
xiy.  oil.)  The  author  states  that  by  substituting  phenol  phthalein 
for  litmus  in  this  process,  alkalinity  is  indicated  with  certainty,  so 
that  the  titration  may  be  carried  through  without  interruption. 
He  finds  that  this  indicator  is  not  affected  by  sodium  cyanide,  and 
if  a  single  drop  of  its  solution  be  added  to  the  hydrocyanic  acid 
preyious  to  the  addition,  of  soda  solution,  no  change  occurs  until 
the  acid  is  wholly  converted  into  sodium  cyanide  and  the  solution 
has  become  slightly  alkaline,  at  which  point  a  pale  crimson  appears, 
and  no  more  soda  is  required.  Titration  may  then  be  proceeded 
with. 

In  a  subsequent  note  {ihid.  p.  380)  the  author  admits  that  the 
solution  becomes  slightly  tinted  before  the  acid  is  saturated,  and 
states  that  the  alkali  ought  therefore  to  be  added  in  sufficient 
quantity  to  render  the  liquid  decidedly  crimson.  With  deficiency 
of  alkali  the  colour  disappears  during  titration. 

Formation  of  Methylene  Blue  as  a  Test  for  Sulphuretted 
Hydrogen.  E.  Fischer.  {Ber.  der  deutscli.  cliem .  Ges.,  xvi.  2234; 
Journ.  Ghem.  Soc,  1884,  109.)  To  test  for  sulphuretted  hydrogen 
in  aqueous  solution,  the  latter  is  treated  with  one-fiftieth  volume  of 
concentrated  hydrochloric  acid,  a  few  grains  of  paramidodimethyl- 
aniline  sulphate  are  added,  and  when  this  is  dissolved,  1-2  drops 
of  a  dilute  solution  of  ferric  chloride.  In  the  case  of  a  solution 
containing  0'00009  gram  of  sulphuretted  hydrogen  in  a  litre  of 
water,  coloration  took  place  in  a  few  minutes,  and  in  half  an  hour 
the  liquid  had  assumed  a  strong  blue  colour,  which  lasted  for  days. 
A  solution  of  the  same  strength,  but  without  hydrochloric  acid, 
yielded  only  a  light  brown  coloration  with  lead  acetate.  In  a  solu- 
tion containing  0'0000182  gram  of  sulphuretted  hydrogen  in  a  litre  of 
water,  the  methylene-blue  reaction  still  gave  a  distinct  blue  color- 
ation, whilst  no  effect  was  produced  either  by  lead  acetate  or  sodium 
nitroprusside.  This  reaction  is  recommended  as  the  most  delicate 
and  certain  test  for  neutral  or  acid  solutions  of  sulphuretted  hydro- 
gen. Paramidodimethylaniline  is  most  conveniently  prepared  from 
helianthin.  Me.  N.  Cg  Hj.  N  :  K  C^  H^.  SO3H;  this  is  finely  pow- 
dered, mixed  with  5  parts  of  water  and  an  excess  of  ammonium 
sulphide  ;  the  mixture  is  frequently  agitated,  and  when  (after  about 
twenty-four  hours)   the  reduction  is  complete  the  amidodimethyl- 
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aniline  can  be  extracted  with  ether ;  the  ethereal  solution  is  then 
agitated  with  a  little  white  lead  suspended  in  water,  and  the  filtrate 
treated  with  an  ethereal  solution  of  concentrated  sulphuric  acid. 
The  ether  is  separated  from  the  crystalline  sulphate,  and  this  is 
heated  with  absolute  alcohol  until  it  is  converted  into  slender  white 
needles,  which  after  being  washed  with  alcohol  can  be  pressed  and 
dried  on  a  water-bath. 

Detection  and  Estimation  of  Free  Sulphuric  Acid  in  Aluminium 
Sulphate.  0.  Miller.  {Ber.  der  deiUsch.  cltem.  Ges.,  xvi.)  The 
author's  experiments  show  that  among  all  know  reactions,  those  of 
methyl-orange  afford,  not  merely  the  most  certain  means  for  the 
detection  of  free  sulphuric  acid  in  cake-alum,  but  also  for  its 
quantitative  determination. 

With  this  indicator  he  has  been  able  to  detect  O'Ol  gram  of  free 
sulphuric  acid  per  litre  along  with  0'645  gram  of  aluminium 
sulj^hate,  and  even  to  show  the  dissociation  of  this  salt  on  boiling 
its  aqueous  solution. 

For  the  quantitative  determination  of  the  free  acid,  he  extracts 
the  sample  in  the  cold  with  alcohol,  evaporates  the  alcoholic  solution 
at  a  very  gentle  heat  on  the  water-bath  almost  to  dryness,  redis- 
solves  in  cold  water,  and  titrates  with  decinormal  alkali. 

Trop83oline  is  not  affected  by  neutral  aluminium  acetate ;  but 
it  is  not  sufficiently  sensitive  to  free  acid.  Ethyl-orange  is  veiy 
sensitive  to  free  acid,  but  takes  a  rose  colour  with  neutral  sulphate 
of  alumina,  so  that  the  further  change  produced  by  free  acid  cannot 
be  distinctly  recognised. 

Methyl-orange  is  exceedingly  sensitive  to  free  acid,  and  is 
coloured  by  pure  neutral  aluminium  sulphate,  not  rose,  but  orange  ; 
so  that  the  change  to  a  rose  in  the  presence  of  free  acid  is  very 
distinct. 

Paratoluidine  Sulphate  as  a  Reagent  for  Nitric  Acid,  A.  Longi. 
{Gazz.  Chun.  Ital.,  1883.)  If  a  liquid  holding  in  solution  nitrates 
is  mixed  with  a  few  drops  of  paratoluidine  sulphate,  and  a  layer  of 
sulphuric  acid  carefully  poured  on  the  surface,  there  appears  at  the 
boundary  of  the  two  liquids  an  intense  red  coloration,  which  passes 
to  a  dark  yellow  only  after  a  cousidei-able  time.  Crude  aniline  may 
be  used  instead  of  pure  paratoluidine.  The  red  coloration  can  be 
recognised  in  fluids  containing  y-^-5o  ^  niti'ic  acid.  The  reaction  is 
less  sensitive  than  that  obtained  with  brucine  and  diphenylamine, 
but  it  has  the  advantage  of  producing  a  different  colour  (blue)  with 
chloric,  bromic,  iodic,  chromic,  and  permauganic  acid.  It  can  also 
be  used  for  distinguishing  nitric  from  nitrous  acid,  since  it  produces 
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with  tlie  latter  a  yellow  coloration  wliicli  gradually  j^asses  into 
red. 

Volumetric  Estimation  of  Nitric  Acid.  A.  Longi.  (Gazz.  cliim. 
Hal.,  xiii.  482.)  The  method  here  described  is  based  on  the 
destruction  by  stannous  salts  of  the  blue  colour  produced  by 
diphenylamine  in  a  solution  of  nitric  acid.  The  author  employs 
Marignac's  stannoso-stannic  sulphate,  of  which  two  molecules  in- 
dicate one  molecule  of  H  N  O3. 

Volumetric  Determination  of  Nitrous  Acid  in  Commercial  Alka- 
line Nitrites.  L.  P.  Kinnicutt  and  J.  U.  Nef.  (Amer.  Ghem. 
Journ.)  The  sample  of  nitrite  is  dissolved  in  cold  water,  one  part 
of  the  salt  to  at  least  three  hundred  parts  of  water.  To  this  solu- 
tion a  decinormal  solution  of  potassium  permanganate  is  added, 
drop  by  drop,  till  the  liquid  has  a  decided  and  permanent  red 
colour,  then  two  or  three  di-ops  of  dilute  sulphuric  acid,  and  imme- 
diately afterwards  an  excess  of  the  potassium  permanganate  solu- 
tion. The  liquid,  which  should  now  be  of  a  dark  red  colour,  is 
made  strongly  acid  with  sulphuric  acid,  heated  to  boiling,  and  the 
excess  of  potassium  permanganate  determined  by  means  of  a  deci- 
normal solution  of  oxalic  acid. 

Analyses  of  samples  of  both  potassium  and  sodium  nitrites,  made 
in  accordance  with  the  above  modification,  show  that  results  agree- 
ing very  closely  with  one  another  can  easily  be  obtained. 

Volumetric  Estimation  of  Nitrous  Acid.  A.  G.  Green  and  S. 
Rideal.  (Chemical  News,  xlix.  173.)  The  authors  found  that  the 
formation  of  diazo-benzene  from  aniline  by  the  action  of  nitrous 
acid,  takes  place  quite  quantitatively  if  sufficient  time  be  allowed ; 
and  that  on  this  reaction  may  be  based  a  very  accurate  method  for 
the  estimation  of  nitrites.  The  least  excess  of  nitrous  acid  remain- 
ing after  the  reaction  is  complete  is  indicated  on  adding  starch 
and  potassic  iodide.  The  process  is  most  conveniently  conducted 
as  follows  : — 

A  decinormal  solution  of  pure  aniline  is  made  containing  rather 
more  than  twice  its  equivalent  of  acid,  one  half  being  sulphuric, 
and  the  other  hydrochloric  acid.  A  weighed  quantity  of  the  nitrite 
to  be  estimated  is  dissolved  in  a  known  volume  of  water,  so  that 
its  strength  shall  be  somewhere  between  deci-  and  centinormal. 
The  amount  of  nitrous  acid  in  this  solution  is  then  roughly  deter- 
mined by  means  of  centinormal  permanganate,  or  by  a  pi-eliminary 
experiment  with  the  decinormal  aniline  solution.  Several  experi- 
ments are  then  made,  using  the  same  quantity  of  the  aniline  solu- 
tion in  each  case,  but  varying  the  amount  of  the  nitrite  solution 
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"within  the  limits  of  the  rough  determiuation.  After  standing  over- 
night the  reaction  will  be  completed.  To  each  is  then  added  an 
equal  volume  of  a  solution  of  starch  and  potassic  iodide :  the  one 
in  which  there  is  a  faint  blue  colour  will  show  that  a  slight  excess 
of  nitrous  acid  has  been  added.  The  authors  find  that  if  the  deci- 
normal  aniline  solution  be  suflBciently  diluted  (with  about  four 
times  its  volume  of  water  if  the  nitrate  is  about  decinormal),  and 
the  nitrite  run  in  slowly,  the  addition  of  ice  is  unnecessary. 

The  authors'  experiments  have  shown  that  nitrous  acid  can  be 
estimated  in  this  way  to  less  than  O'l  per  cent.,  as  owing  to  the 
extreme  delicacy  of  the  starch  and  potassic  iodide  test  a  very  small 
excess  of  nitrous  acid  is  indicated.  The  excess  of  nitrous  acid  does 
not  seem  to  suffer  much  decomposition  on  standing  over-night  in 
the  acid  solution ;  but  for  very  accurate  results  it  is  best  to  allow 
the  solutions  to  stand  in  an  atmosphere  of  carbonic  acid  or  coal 
gas. 

The  authors'  results  were  confirmed  by  using  a  standard  solution 
of  sodic  nitrite,  prepared  from  a  weighed  amount  of  pure  silver 
nitrite. 

In  addition  to  its  greater  delicacy,  this  method  can  be  used  in 
many  cases  where,  owing  to  the  presence  of  oxidizable  substances, 
the  permanganate  process  is  inapplicable. 

Detection  of  Pyridine  in  Commercial  Ammonia.  H.  0  s  t .  (Joum. 
filr  praht.  Chem.,  1883,  Part  6.)  On  partially  neutralising  the 
sample  with  hydrochloric  acid,  the  pyridine  is  revealed  by  its  odour. 
The  liquid  thus  imperfectly  neutralised  may  be  distilled,  the  distil- 
late received  in  hydrochloric  acid,  evaporated  to  dryness,  and  the 
alcholic  extract,  after  expulsion  of  the  alcohol,  precipitated  with 
platinum  chloride.  After  the  platinum-ammonium  compound  has 
been  removed,  the  double  pyridine  compound  crystallizes  out  in 
smooth,  ramifying,  orange-red  anhydrous  prisms. 

An  Indicator  of  Exact  Neutrality  in  Alkalimetric  and  Acidi- 
metric  Estimations.  A.  Gaw  alow  ski.  (Zeitschr.  f^lr.  Analyt. 
Chem.,  xxii.  d\)7.)  The  indicator  proposed  by  the  author  is 
obtained  by  mixing  alcoholic  solutions  of  phenolphthalein  and 
methyl-orange.  This  imparts  a  pale  yellow  colour  to  strictly 
neutral  liquids,  wliich  is  changed  to  deep  i"ed  by  the  least  trace  of 
alkali,  and  to  pink  by  a  trace  of  acid. 

The  Use  of  Litmus,  Rosolic  Acid,  Methyl  Orange,  Phenacetolin, 
and  Phenolphthalein  as  Indicators.  R.  T.  Thomson.  (Chemical 
News,  xlix.  32-35  and  38-41.)  The  author's  results  are  summar- 
ized in  the  table  on  pp.  146  147,  giving  the  parts  by  weight  of  base  or 
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acid  which  can  be  estimated  by  standard  acid  or  alkali  ia  the 
various  compounds,  when  100  parts  of  the  base  or  acid  are  present. 
The  figures  I'elating  to  the  fats  and  fatty  and  resin  acids  are  given 
upon  the  authority  of  Hehner  and  Allen.  When  the  end-reaction 
is  noted  as  "  uncertain,"  it  must  be  understood  that  the  indicator 
is  practically  useless,  unless  specified  otherwise  in  a  note. 

The  Determination  of  Nitrogen.  J.  Kjeldahl.  (Chemical 
Neivs,  xlviii.  101.)  The  author  criticises  the  process  of  Wanklyn 
and  Chapman,  and  proposes  in  its  stead  an  oxidation  in  an  acid 
solution. 

The  sample  to  be  opei'ated  upon  is  first  strongly  heated  with 
sulphuric  acid  ;  and  is  thus  almost  invariably  brought  into  such  a 
state  that  its  nitrogen  is  completely  converted  into  ammonia  by  the 
following  operation.  The  principle  of  the  process  is  treatment 
with  a  sufficiency  of  concentrated  sulphuric  acid  at  a  temperature 
not  much  below  the  boiling  point  of  the  acid.  The  solution  thus 
obtained  is  oxidized  with  an  excess  of  dry  powdered  permanganate. 
Under  these  circumstances  the  organic  nitrogen  is  completely  trans- 
formed into  ammonium  sulphate  ;  the  liquid  is  then  supersaturated 
with  soda,  distilled  off",  and  determined  according  to  the  usual 
methods. 

It  is  essential  for  this  process  that  ammonium  sulphate,  at  the 
high  temperature  applied,  and  especially  during  the  subsequent 
treatment  with  permanganate,  which  is  attended  with  a  very 
violent  reaction,  does  not  undergo  decomposition.  This  the  author 
has  ascertained  by  special  experiments. 

The  procedure  may  be  described  as  follows  :  The  substance  is 
weighed  into  a  small,  tared  boiling-flask,  in  which  the  farther 
treatment  is  to  take  place.  Even  with  solids  this  is  a  veiy  con- 
venient arrangement,  but  still  more  so  with  liquids.  A  liquid  is 
weighed  in,  the  water  allowed  to  fly  off"  in  the  evaporation  niche, 
wien  the  extract  remains  where  it  is  wanted.  Oil  of  vitriol  is 
then  added  in  a  sufficient  excess.  The  quantity  may  vary  within 
tolerably  wide  limits,  though  the  author  always  employs  10  c.c. 
Great  care  must  be  taken  that  the  acid  does  not  absorb  ammonia. 
The  author  has  often  found  traces  of  nitrogen  in  the  so-called 
pure  acid  of  commerce,  for  which  a  small  correction  must  be  made. 
The  flask  is  then  placed  upon  a  j^iece  of  wire-gauze  over  a  small 
gas  flame.  As  a  rule  the  contents  become  black  and  tarry,  but  on 
continued  heating  a  brisk  reaction  sets  in  with  escape  of  gas, 
during  which  the  substance  is  completely  dissolved.  On  account 
of  the  escape  of  sulphurous  acid  and  of  white  fumes  this  operation 
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should  be  conducted  under  a  draught  hood.  To  prevent  loss  by 
spirting  the  flask  should  be  set  in  a  slanting  position  until  the 
contents  are  come  to  rest.  The  flask  should  hold  about  100  c.c. 
and  have  a  long  narrow  neck.  When  the  escape  of  gases  has  ceased 
the  action  of  the  sulphuric  acid  is  not  at  an  end  ;  a  slow  oxidation 
goes  on ;  the  liquid  first  becoming  a  deep  brown,  then  light  brown, 
yellow,  and  ultimately  clear  as  water.  To  accelerate  this  process  a 
little  fuming  sulphuric  acid  or  j'hosphoric  anhydride  is  added. 
With  these  additions  a  heating  for  two  hours  is  sufficient  to  give 
a  clear  light  brown  liquid.  With  the  albuminoids  and  their  deri- 
vatives the  formation  of  ammonia  is  as  complete  after  heating  for 
one  to  two  hours  as  if  the  liquid  had  been  rendered  almost  colourless 
by  prolonged  treatment.  With  other  substances,  such  as  are  men- 
tioned below,  the  addition  of  phosphoric  anhydride  is  recommended, 
and  heat  is  applied  until  the  disappearance  of  the  colour  indicates 
that  the  action  of  the  acid  is  at  an  end.  The  temperatui-e  should 
be  a  little  below  the  boiling-point  of  the  acid,  as  is  indicated  by 
occasional  "  bumps."  At  temperatures  of  100-150°  the  formation 
of  ammonia  is  exceedingly  imperfect.  The  substances  for  analysis 
do  not  require  pulverization  further  than  is  needed  for  obtaining  a 
correct  avei^age  portion. 

The  oxidation  is  then  effected  by  means  of  permanganate,  for 
which  no  eSicieut  substitute  has  been  found.  It  is  applied  in  the 
state  of  a  fine,  dry  powder,  which  is  introduced  in  vei-y  small 
portions  which  may  quickly  follow  each  other.  The  oxidation  is 
effected  in  the  hot  liquid,  though  the  flame  is  removed,  and  is 
completed  in  less  than  a  minute.  Although  the  reaction  is  violent 
and  is  even  accompanied  with  small  flames,  there  is  never  a  loss 
of  ammonia.  The  completion  of  the  process  is  indicated  by  the 
appearance  of  a  green  colour.  The  author  generally  allows  the 
flask  to  stand  over  a  very  gentle  flame  for  five  to  ten  minutes, 
without  ascribing  especial  importance  to  this  pi'ocedure.  On  no 
account  must  a  strong  heat  be  applied  to  the  green  liquid,  as  this 
■would  involve  a  serious  loss  of  ammonia. 

The  liquid  when  sufiiciently  cool  is  diluted  with  water,  when  the 
green  colour  changes  to  a  brown.  When  again  cool  it  is  intro- 
duced into  the  distillatory  apparatus,  which  should  hold  about 
I  litre,  and  is  connected  with  a  top-piece  sloping  upwards  with  a 
spiral  condenser  leading  into  an  absorption  apparatus  charged  with 
standard  acid. 

The  soda  lye  used  has  the  specific  gravity  1"30,  of  which  -10  c.c. 
are    rapidly  iuti-oduced     into    the   distillatory  apparatus  and   the 
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stopper  re-iusei'ted.  There  is  no  perceptible  loss  of  ammonia  in 
this  operation,  and  consequently  no  special  arrangement  is  neces- 
sary for  the  introduction  of  the  alkali. 

To  prevent  bumping  in  distillation,  small  zinc  turnings  or  filings 
are  introduced  before  the  addition  of  the  alkali. 

For  substances  containing  about  1'5  per  cent,  of  nitrogen,  the 
author  operates  on  Ov  gram ;  for  richer  bodies,  ^  gram.  The 
results  obtained  by  the  new  method  agree  very  closely  with  theory 
and  also  -with  those  obtained  by  Will  and  Vai'rentrapp's  process. 
In  connection  with  this  process,  the  author  has  obtained  good 
results  in  the  analysis  of  the  alkaloids  by  omitting,  as  usually 
recommended,  to  form  a  channel  extending  along  the  entire  com- 
bustion tubes  by  gentle  rapping.  He  considers  that  the  danger  of 
loss  by  the  formation  of  nitrogenous  vapours,  which  are  not  taken 
up  by  the  acid,  is  greater  than  that  of  the  dissociation  of  ammonia 
■which  is  so  often  brought  forward.  For  further  security  he  adds 
a  little  pure  sugar  to  the  soda-lime  at  the  front  end  of  the  tube. 
Whilst  the  soda-lime  sinks  together  when  heated,  and  leaves  an 
open  way  between  itself  and  the  sides  of  the  sugar,  the  sugar  on 
combustion  forms  a  porous  carbonaceous  mass  which  fills  the  entire 
■width  of  the  tube,  and  through  -which  all  the  gases  formed  by  the 
combustion  of  the  substance  are  obliged  to  pass. 

The  author,  -when  recommending  his  method  for  organic  sub- 
stances in  general,  with  a  certain  reserve  as  regards  some  alkaloids, 
admits  those  bodies  as  exceptional  in  which  the  nitrogen  occurs  in 
the  form  of  volatile  acids  ;  such  as,  generally  speaking,  the  cyanides 
and  the  oxides  of  nitrogen.  As  regards  the  nitrates  a  peculiar  fact 
must  be  put  on  record.  Whilst  it  might  be  expected  that  the 
nitric  acid  would  be  in  great  part  volatilized  by  heating  for  hours 
■with  concentrated  sulphuric  acid  in  large  excess,  it  is  found,  on  the 
contrary,  that  the  greater  part  of  the  nitric  acid  in  presence  of 
organic  matter  is  converted  into  ammonia. 

Estimation  of  Organic  Nitrogen  in  Urine  and  other  Liquids. 
A.  W.  Blyth.  {Auahjsf,  1884,  115.)  Two  grams  of  the  urine 
were  placed  in  a  flask,  and  20  c.c.  of  pure  sulphuric  acid  added: 
heat  was  applied  by  means  of  a  small  flame  for  two  or  three 
houi'S,  at  the  end  of  ■which  time  crystals  of  permanganate  ■were 
added  until  the  liquid  was  first  decolourized,  and  then  given 
a  distinct  dark  pink  or  red  tint.  On  now  alkalising  ■with  pure 
oxide,  all  the  nitrogen  present  was  distilled  over  as  ammonia  ;  the 
distillation  being  assisted  by  a  current  of  hydrogen  gas,  the  am- 
moniacal  distillate  -was  received  in  a  known  quantity  of   standard 
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deciuormal  acid,  and  titrated  back  by  decinormal  soda.  The  author 
has  made  a  number  of  analyses  of  flour  and  farinaceous  foods,  and 
compared  four  of  them  with  combustion  processes,  and  the  results 
have  been  very  satisfactory.  He  has  also  applied  it  to  malt  extract 
in  solution,  t  >  cocoa,  to  tea,  and  to  coffee. 

The  scope  of  applicability  of  this  method  may  probably  be  much 
further  extended. 

Estimation  of  Nitrogen  in  Manures.  E.Dreyfus.  {Bull.clela 
Soc.  Clam.,  October  5,  1883,  Chemical  News,  xlviii.  225.)  The 
author  remarks  that  a  manure  may  contain  nitrogen  in  the  organic 
form,  soluble  or  insoluble,  as  ammonia,  and  in  the  nitric  form.  He 
criticises  the  method  of  Euflfle,  -which  he  finds  inaccurate,  and 
proposes  the  following  process  :  The  manure  is  intimately  mixed, 
and  a  portion  weighing  1  gram  is  taken,  and  placed  in  a  small  glass 
capsule,  adding  pure  sulphuric  acid  of  full  strength,  so  as  to 
saturate  the  manure,  and  heating  the  whole  over  a  Bunsen  burner. 
The  sulphuric  acid  expels  the  nitric  acid  and  dissolves  the  organic 
matter.  When  the  solution  is  complete  and  the  sulphuric  acid 
begins  to  give  off  vapours,  the  heat  is  withdi'awn.  By  this  opera- 
tion the  manure  is  freed  from  every  trace  of  nitric  nitrogen,  and 
there  remain  merely  the  totality  of  the  organic  nitrogen  and  of  the 
aramoniacal  nitrogen.  When  the  capsule  is  cold  finely-ground 
calcium  carbonate  is  added  until  the  resulting  grey  mass  is  abso- 
lutely dry  and  pulverulent.  The  whole  is  carefully  detached  from 
the  glass  and  mixed  with  soda-lime  for  the  determination  of  the 
organic  and  the  ammoniacal  nitrogen.  The  nitric  nitrogen  is  then 
determined  in  a  second  portion  by  Schlosing's  method.  For  pre- 
paring soda-lime,  the  author  dissolves  1|  parts  caustic  soda  in  3 
parts  of  water,  and  adds  the  solution  to  3  parts  of  quicklime.  To 
destroy  any  nitrates  present  as  impurity  iu  the  soda,  M.  Delarge 
dissolves  a  quantity  of  pure  sugar  in  the  soda-lye  used  for  slacking 
the  lime. 

Determination  of  Nitrogen  in  Nitrates  and  Manures.  C.  Mohr. 
(ZeUschr.  fiir  Anahjt.  ( liem.,  1&"8-1, 20.  From  CheiuicalNcws.)  Among 
the  many  methods  proposed  for  the  purpose  of  estimating  nitrogen  in 
nitrates  and  manurial  mixtures,  none  has  met  with  so  much  approval 
as  the  reduction  process  with  ferrous  chloride,  and  measurement  of 
the  nitric  oxide  gas,  as  recommended  by  Schlosing,  Grandeau,  and 
others.  Schlosing  collects  the  gas  over  niercuiy,  and  Grandcau  over 
water.  To  prevent  the  liquid  from  rcascending  into  the  decompo- 
sition-flask, Munz  passes  a  current  of  carbonic  acid  through  the 
apparatus  and  absorbs  it  by  the  introduction  of  a  small  volume  of 
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strong  soda-lye.  This  proposal  greatly  facilitates  the  operation,  since 
the  nitric  oxide  gas  is  evolved  only  very  slowly  from  the  ferrous 
solution,  so  that  prolonged  gentle  boiling  of  the  liquid  is  required. 
Here  the  carbonic  acid  renders  essential  service,  and  makes  it 
comparatively  easy  to  complete  the  operation  vrithout  accident. 
This  method  has,  however,  one  defect :  the  inside  of  the  gas 
burette,  moistened  with  soda-lye,  becomes  very  soon  encrusted  with 
crystals  of  sodium  carbonate,  rendering  it  difficult  or  impossible  to 
read  oif  the  volume  of  gas.  The  author,  therefore,  employs  instead. 
of  mercury  or  water  a  soda-lye  of  specific  gravity  1'2  to  1"25.  A 
lye  of  this  strength  absorbs  the  carbonic  acid  completely,  and  does 
not  deposit  crystals  of  sodium  carbonate  upon  the  glass.  The 
carbonic  acid  passing  through  the  apparatus  disappears  more  and 
more  towards  the  end  of  the  process  by  absorption,  until  finally 
the  volume  of  gas  remains  constant. 

The  manipulation  of  a  gas  burette  with  caustic  soda  is  rather 
difficult.  The  author  has  therefore  designed  a  burette  with  a  glass 
tap  and  a  small  cylindrical  funnel.  The  burette  is  filled  by  aspirat- 
ing from  above  by  means  of  a  caoutchouc  tube,  and  the  tap  is 
then  closed. 

The  author  has  also  designed  an  azotometer  for  ammoniacal  salts 
and  their  mixtures.  If  the  salt  to  be  examined  is  approximately 
pure,  a  2  per  cent,  solution  is  prepared.  Of  manurial  mixtures  5  or 
10  grams  are  taken  to  100  c.c.  A  graduated  pipette,  holding  10 
c.c.  and  fitted  with  a  small  glass  tap  and  an  efflux  point,  is  filled, 
with  this  solution.  A  decomposition  flask  holding  150  c.c.  is 
charged  with  50  c.c.  of  a  solution  of  bromine  in  caustic  soda ;  the 
flask  is  then  closed  with  a  caoutchouc  stopper  having  two  perfora- 
tions, through  one  of  which  is  inserted  the  above-mentioned  pipette, 
whilst  a  gas-tube,  serving  as  outlet,  passes  through  the  other.  The 
latter  is  connected  by  means  of  a  short  caoutchouc  tube  with  the 
gas-burette  above  described.  The  introduction  of  the  caoutchouc 
tube  is  necessary,  as,  after  the  decomposition,  the  fla.sk  must  be 
shaken  in  order  to  liberate  the  absorbed  nitrogen.  After  fitting 
up  the  gas-burette  and  introducing  the  pipette,  the  tap  is  opened 
cautiously  and  10  c.c.  are  allowed  to  flow  in,  drop  by  drop.  The 
•evolution  of  gas  takes  place  quietly  and  without  perceptible  heat. 
After  the  10  c.c.  have  thus  run  in,  the  apparatus  is  well  shaken. 

The  Determination  of  Organic  Impurity  in  Water  by  means  of 
Permanganate.  A.  R.  Leeds.  (Zeitschr.  fur  Analyt.  Ghem., 
1884,  17,  Prom  Chemical  News,  xlix.  150.)  The  author  raises 
the  objection  that  the  organic  matter  at  common  temperatures  is 
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less  energetic  than  at  100° ;  that  the  execution  of  the  process  is^ 
tedious,  and  that  the  distinction  of  the  organic  matter  present  into 
putrescent  and  non-putrescent,  according  to  the  time  it  is  ex- 
posed to  the  action  of  the  permanganate  is  based  on  an  arbitrary 
assumption  which  cannot  be  correct.  It  has  been  proposed  to  prolong 
the  time  of  action  to  twenty- four  hours,  but  even  after  so  prolonged 
reaction  the  decomposition  of  the  organic  matter  is  not  complete, 
and  no  additional  insight  is  obtained  into  its  nature.  Hence  for 
the  last  five  years  the  determination  of  the  organic  matter  in  water 
has  been  performed  in  the  author's  laboratory  at  a  boiling  heat,  and 
according  to  the  Kiibel-Tiemann  method.  He  has  recently  sub- 
jected this  method  to  a  very  careful  re-examination. 

It  was  first  ascertained  what  was  the  influence  of  a  prolongation 
of  the  time  of  boiling.  100  c.c.  of  water  were  boiled  with  10  c  .c.  of 
sulphuric  acid  (1  :  3),  and  the  same  volume  of  permanganate  for  five, 
ten,  fifteen,  and  twenty  minutes.  In  one  case  the  action  became 
constant  at  fifteen  minutes ;  but  in  all  the  others  there  was  a  con- 
tinued increase.  The  same  water  was  then  tried  by  the  Schulz- 
Trommsdorff  method,  using  instead  of  sulphuric  acid  1  c.c.  of  a 
20  per  cent,  soda-lye.  Here  also  the  action  was  progressive,  and 
the  oxidation  was  less  energetic  than  with  sulphuric  acid.  Ordinary 
distilled  water  was  then  examined  by  both  methods,  and  here  also 
progressive  decomposition  took  place.  Special  distilled  water,  free 
from  ammonia,  was  next  tried,  with  corresponding  results.  Hence 
it  appears  that  from  0'30  to  O'So  c.c.  of  permanganate  of  the 
strength  employed  are  necessary  to  give  100  c.c.  of  the  purest 
distilled  water  the  rose  tint  which  serves  as  the  final  indication. 
Hence  the  author  concludes  : — 

1.  The  Kiibel-Tiemann  process  must  be  retained.  The  deter- 
mination must  be  j^erformed  exactly  in  the  same  manner,  and  the 
duration  of  the  experiment  must  be  exactly  five  minutes. 

2.  The  results  must  be  corrected  by  deducting  the  quantity  of 
permanganate  consumed  in  a  blank  experiment  with  pea-c  distilled 
water. 

Determination  of  Organic  Matter  in  Water.  A.  R.  Leeds. 
(FJdl.  Mag.  [5],  clxix.  13.)  In  this  paper  is  described  a  process 
for  the  determination  of  organic  matter  in  potable  water,  based 
npon  the  readiness  with  which  metallic  silver  is  separated  from 
solutions  of  its  salts  by  organic  matter.  The  details  of  the  process 
are  as  follows :  To  250  c.c.  of  the  water  to  be  examined,  100  c.c. 
of  decinormal  silver  nitrate  solution  are  added,  and  the  mixture 
allowed  to  stand  for  about  two  days,  when  the  solution  will  have 
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become  clear,  the  entire  precipitate  collecting  at  tlie  bottom.  This 
precipitate  is  washed  first  with  ammonia,  to  get  rid  of  the  chloride, 
and  then  dissolved  in  nitric  acid,  the  amount  of  silver  being  sub- 
sequently determined  by  Pisani's  process. 

The  Action  of  Glycerin  on  some  Ethereal  Solntions.  C.  Mehu. 
{Journ.  de  PJiarm.  et  de  Chim.,  October,  1883.)  Attention  is  drawn 
by  the  author  to  the  fact  that  aqueous  glycerin  solutions  possess 
the  power  of  removing  ferric  sulphocyanide,  ferric  chloride,  chloride 
of  gold,  nitrate  of  uranium,  mercuric  chloride,  and  various  other 
sub.stances  and  colouring  matters  from  ethereal  solutions  on  agitation 
with  the  latter.  He  concludes  from  these  facts  that  in  analytical 
reseai'ches  it  will  be  well  to  bear  in  mind  that  ether  will  not  always 
exercise  its  normal  solvent  power  in  the  presence  of  glycerin. 

A  Distinctive  Test  for  Gallic  Acid.  S.  Young.  (Chemical 
Neics,  xlviii.  31.)  When  an  aqueous  solution  of  gallic  acid  is 
treated  with  a  solution  of  potassium  cyanide,  a  beautiful  red  color- 
ation is  produced,  which,  however,  disappears  after  a  short  time  if 
the  liquid  is  not  disturbed.  The  surface,  however,  remains  coloured, 
and  on  tapping  the  test-tube  in  which  the  solution  is  contained,  the 
superficial  coloured  portion  is  driven  downwards  into  the  colourless 
liquid  below.  If,  now,  the  test-tube  is  shaken  energetically,  the 
colour  reappears  as  at  first,  but,  on  standing,  the  liquid  again 
becomes  colourless.  This  alternate  production  and  disappearance 
of  the  beautiful  and  characteristic  red  colour  may  be  repeated  as 
many  as  fifteen  or  twenty  times,  the  solution  finally  attaining  a 
permanent  brownish  yellow  colour. 

Pure  tannic  acid  gives  no  coloration  with  potassium  cyanide, 
but  commercial  tannic  acid  invariably  contains  a  certain  amount  of 
gallic  acid,  and  therefore  the  reaction  is  usually  obsei'ved,  though 
the  colour  is  only  feeble. 

A  sample  of  tannic  acid,  which  gave  a  rather  deep  coloration 
with  potassium  cyanide,  was  dissolved  in  water,  and  to  the  strong 
solution  aboiit  one-third  of  its  volume  of  ether  was  added,  and  the 
whole  shaken  vigorously.  After  standing,  three  layers  were  formed, 
as  described  by  Guibourt  (Ann.  Ghem.  Pharm.,  48,  359). 

After  evaporation  of  the  upper  ethereal  layer,  the  light  yellow 
residue  was  dissolved  in  water  and  treated  with  potassium  cyanide, 
when  the  deep  red  colour  due  to  gallic  acid  was  produced.  The 
middle  layer  was  found  to  coutain  a  still  larger  quantity  of  gallic 
acid.  A  drop  of  the  syrupy  brown  aqueous  solution  of  tannic 
acid,  which  formed  the  lowest  layer,  when  diluted  with  water  and 
treated    with  potassium  cyanide,   gave  a  much    feebler  coloration 
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"fclian  the  original  tannic  acid.  This  process  of  purification  was 
repeated  four  times,  the  galHc  acid  reaction,  both  in  the  case  of  the 
upper  ethereal  layer  and  the  syrupy  tannic  acid  solution,  becoming 
weaker  each  time,  until  at  last  the  cyanide  produced  no  coloration 
whatever. 

It  thus  appears  that  tannic  acid  free  from  gallic  acid  is  not 
coloured  by  potassium  cyanide,  which  reagent  therefore  affords  by 
far  the  most  convenient  means  of  distinguishing  those  two  acids. 
Moreover,  the  presence  of  a  very  small  quantity  of  gallic  acid  in 
tannic  acid  is  indicated  by  this  means. 

Recognition  of  Genuine  Beechwood  Creasote.  H.  Hager. 
(^Chemical  Neics,  xlviii.  9,  from  Zeitschr.  fur  Analijt.  Chem.)  Pure 
beechwood  tar  creasote  is  not  soluble  in  double  its  volume  of 
anhydrous  gylcerin,  but  forms  therewith  a  milky-white  or  whitish 
mixture,  which  ought  not  to  be  coloured.  Other  creasotes  dissolve 
in  double  their  volume  of  glycerin.  To  detect  phenol,  3  vols,  of 
a  75  per  cent,  glycerin  are  mixed  with  one  vol.  of  the  suspected 
creasote  and  well  shaken.  On  settling  there  ai'e  formed  two  strata  : 
a  turbid  one  below,  and  a  lighter  layer.  The  latter  consists  of  the 
creasote  which  has  given  up  its  proportion  of  phenol  to  the  lower 
stratum,  its  volume  becoming  smaller  according  to  its  proportion 
of  phenol.  In  order  fully  to  remove  the  latter  (at  least  up  to  98 
per  cent.)  from  the  creasote,  the  upper  layer  is  again  shaken  up 
with  three  times  its  volume  of  75  per  cent,  glycerin  as  before. 
On  shaking  up  with  ammonia  (of  5  per  cent.),  the  phenol  passes 
into  the  lattei",  whilst  the  beech-tar  creasote  remains  undissolved. 
If  the  sample  is  mixed  with  an  equal  volume  of  soda-lye  of  sjj.  gr. 
I'SS'i,  it  should  form  a  clear  yellow  permanent  liquid,  a  slight 
degree  of  heat  being  liberated.  One  vol.  of  beech-tar  creasote  dis- 
solves completely  and  clearly  in  2  vols,  of  petroleum  benzene,  and 
the  solution  should  be  almost  colourless  or  yellowish.  Creasote 
containing  even  5  per  cent,  of  phenol  or  creosol  gives  a  turbid  mix- 
ture. The  solution  of  the  creasote  in  petroleum  benzene  is  divided 
into  three  parts.  The  first  is  shaken  up  with  an  equal  volume  of 
liquid  ammonia,  the  second  with  caustic  soda-lye  of  sp.  gr.  1"160. 
In  neither  should  a  dark  coloration  appear  in  the  course  of  half 
an  hour.  The  thii-d  portion  is  shaken  up  with  an  equal  volume 
of  baryta- water.  No  blue,  violet,  or  red  colour  should  appear  in 
either  stratum  of  the  liquid.  Such  colours  would  indicate  tar- 
constituents,  which  should  not  be  present  in  creasote.  If  1  vol. 
creasote.  is  shaken  up  with  2  vols,  of  a  15  to  18  per  cent,  ammonia, 
a  genuine  pure  sample  takes,  at  most,  a  lemon-yellow  colour  in  the 
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course  of  half  an  hour,  and  the  upper  aqueous  stratum  is  pale  or 
yellowish.  Equal  volumes  of  creasote  and  collodion  should  form  a 
mixture  which  remains  colourless  for  half  an  hour. 

The  Determination  of  Phenol  in  Creasote  Oils.  Dr.  Kleinert. 
(Zeitschr.  filr  Anahjt.  Cltcm.,  1884,  1-13.)  The  author's  experiments 
were  undertaken  with  the  object  of  testing  the  value  of  Koppe- 
schaar's  method,  and  led  to  the  following  conclusions  : — 

1.  All  the  creasote  oils  examined  yielded  upon  distillation  the 
smallest  fractions  between  150-200°  C,  and  could  therefore  but  con- 
tain very  small  quantities  of  phenol. 

2.  As  carbolic  acid  boils  at  184-185°  C,  the  fraction  distilling 
over  at  a  higher  temperature  than  200°  may  fairly  be  assumed  to 
contain  none  or  the  merest  traces  of  this  substance ;  and  yet  it  is 
in  the  fractions  obtained  between  200-250°,  which  form  the  greater 
part  of  the  distillate,  that  the  greatest  percentages  of  phenol  are 
found  by  Koppeschaar's  method. 

3.  The  acid  oils  also  contain  bodies  boiling  above  250°  C,  which 
show  the  same  behaviour  towards  bromine  as  phenol. 

From  all  this  it  follows  that  the  percentage  of  phenol  as  deter- 
mined by  Koppeschaar's  method,  consists  to  a  great  extent  of  other 
bodies  contained  in  the  acid  oils,  are  soluble  in  watei',  and  have  a 
higher  boiling  point  than  phenol. 

Detection  and  Estimation  of  Picric  Acid.  G.  Chris tel.  (Ber. 
der  deutscJi.  chem.  Ges.,  xvi.  1396.)  When  lead  acetate  is  added 
to  a  solution  of  l-20th  mgrm.  of  picric  acid  in  5  c.c.  of  water,  a 
strong  opalescence  is  at  first  produced,  and  later  a  faint  or  some- 
times distinctly  yellow  precipitate.  In  order  to  detect  the 
presence  of  picric  acid  in  beer,  the  latter  is  evaporated  to  a  syrup, 
extracted  repeatedly  with  alcohol,  the  residue,  after  evaporation  of 
the  alcohol,  treated  with  sulphuric  acid,  and  extracted  with  ether, 
which  takes  up  the  picric  acid.  The  quantity  is  estimated  by  add- 
ing potassium  cyanide  to  a  solution  of  the  acid,  whereby  phenyl- 
purpuric  acid  (iso-purpuric  acid)  is  formed,  and  comparing  the 
depth  of  colour  with  that  produced  in  a  solution  of  picric  acid  of 
known  strength. 

A  New  Reaction  for  Thymol  and  Phenol.  J.  F.  Eykman. 
{American  Driigg.,  1884,  85.)  If  a  small  crystal  of  thymol  is  dis- 
solved in  about  1  cubic  centimetre  of  glacial  acetic  acid,  and  this 
solution  mixed  with  about  one-fifth  its  volume  (5  to  6  drops)  of 
concentrated  sulphuric  acid,  a  fine  blue  colour  is  produced  by 
allowing  one  drop  of  nitric  acid  to  flow  down  to  the  bottom  of  the 
test-tube.     On  shaking  the  whole  liquid  acquires  this  blue  colour. 
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In  presence  of  not  too  small  a  quantity  of  thymol,  the  liquid 
appears  dichroic,  being  red  by  transmitted,  and  dark  blue  by  re- 
flected light. 

Phenol  differs  from  thymol  in  this  reaction,  by  causing  the  ajD- 
pearance  of  a  fine  violet-red  colour. 

Salicylic,  menthol,  camphol,  and  borneol  give  no  colour-reaction 
under  the  above  conditions. 

Detection  of  Iodoform,  Chloroform  and  Naphthol  in  Animal 
Fluids.  S.  Lustgarten.  (ZeitscJtr.  filr  AnaJijt.  Ghem.,  1883, 
Part  3.  Chemical  Neivs,  1883,  170.)  A  very  small  quantity  of 
sodium-phenol  (or  of  resorcine)  is  placed  at  the  bottom  of  a  very 
■short  test-tube.  One  to  three  drops  of  the  alcoholic  solution  is 
then  added,  and  the  tube  is  warmed  cautiously  over  a  small  flame. 
In  a  few  seconds  there  appears  a  red  coating  at  the  bottom  of  the 
tube  which  dissolves  in  a  few  drops  of  dilute  alcohol  with  a  carmine 
colour.  In  applying  this  test  to  urine,  the  author  distils  about 
50  c.c,  mixes  the  neutral  distillate  with  2:)otash,  and  shakes  it  up 
with  ether  in  a  separating-funnel.  The  ethereal  extract  is  dried  at 
a  common  temperature,  and  the  residue  taken  up  with  a  few  drops 
of  absolute  alcohol.  Blood  is  treated  in  a  similar  manner,  but 
alkali  should  be  added  before  distillation^  and  the  ethereal  extract 
should  be  mixed  with  a  few  drops  of  sulphuric  acid  in  order  to 
fix  bases.  For  the  detection  of  naphthol  tlie  author  utilises  its 
behaviour  with  chloroform  in  presence  of  alkali.  If  a-  or  ^- 
naphthol  is  dissolved  in  strong  potash,  mixed  witli  chloroform,  and 
heated  to  50°,  a  rich  blue  liquid  is  obtained,  which  on  exposure  to 
the  air  passes  first  to  a  green  and  then  to  a  brown.  With  acids 
the  blue  solution  turns  to  a  red.  For  the  detection  of  naphthol  in 
urine,  the  author  acidifies  strongly  with  hydrochloric  acid,  distils 
ofl'  about  one-half,  and  extracts  the  naphthol  from  the  distillate 
with  ether.  The  residue  on  the  evaporation  of  the  ether  is  dis- 
solved in  potash,  and  serves  for  the  application  of  the  test.  The 
distillate  may  be  advantageously  treated  with  animal  charcoal  at  a 
gentle  heat.  The  same  reaction  serves  inversely  for  the  detection 
of  chloroform. 

Vanadium  Sulphate  as  a  Reagent  for  Alkaloids.  K.  F.  Man- 
dolin, (i'er.  (Icr  dentsch.  chem.  Ges.,  xvi.  2323.)  The  author 
recommends  vanadium  sulphate  most  strongly  for  the  detection  of 
strychnine,  and  states  that  the  stability  of  the  reagent  proves  to 
be  very  satisfactory.  (It  is  prepared  by  the  trituration  of  coloui'- 
less  ammonium  vanadate  with  sulphuric  acid.)  The  reaction  with 
colchicine    and    colchiceine    is,    howevci',    only   reliable    when    the 
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sulpLate  is  freshly  prepared.  The  reactions  described  in  the 
earlier  communication  were  obtained  with  a  solution  of  1  part  of 
ammonium  vanadate  in  200  parts  of  the  monohydrate  of  sulphuric 
acid.  With  the  same  quantity  of  dihydrate,  similar  reactions  were 
observed  in  some  cases,  different  ones  in  others,  while  sometimes 
no  reaction  at  all  was  produced. 

In  the  Pliarm.  Zeit.  filr  liussland,  1883,  22,  E.  Mandelin  proposes 
a  solution  of  1  part  of  ammonium  vanadate  in  100  parts  of  sulphuric 
acid  as  a  reagent  for  stiychnine.  A  trace  of  the  alkaloid,  brought 
in  contact  with  a  few  drops  of  this  reagent  upon  a  watch-glass, 
causes  a  momentary  splendid  blue  coloration,  rapidly  changing 
into  violet  and  vermilion.  The  blue  coloration  is  evident  with 
O'OOl  mgrm.  of  strychnine. 

Note  on  the  Reaction  of  Ctuinine  with  Chlorine  Water  and 
Potassium  Ferrocyanide.  A.  Vogel.  (Zeitschr.  far  Analyt.  Chem., 
188-1,  78.)  The  author  states  that  this  well-known  test  for  quinine 
succeeds  best  if  bromine  water  be  used  instead  of  chlox-ine  water, 
and  suggests  as  a  further  improvement  that  the  ammonium  carbon- 
ate usually  added  after  the  ferrocyanide,  should  be  replaced  by 
sodium  phosphate  or  borax. 

Separation  of  Morphine  in  Forensic  Investigations.  E .  S  c  h  e  i  b  e . 
(^Chemical  Neivs,  xlvii.  217.)  The  substance  is  extracted  with  acidi- 
fied water,  the  solution  concentrated  to  a  syrup,  and  extracted  with 
ordinary  alcohol.  From  the  filtrate  the  alcohol  is  removed  by 
distillation,  and  the  colouring  matters  got  ind  of  by  shaking  with 
amyl  alcohol.  The  solution  is  now  made  alkaline,  again  shaken 
with  amyl  alcohol,  and  the  solution  of  the  alkaloid  evaporated  to 
dryness. 

The  residue  is  extracted  with  water  slightly  acidified,  and  the 
acid  solution,  after  being  rendered  alkaline  with  ammonia,  is  shaken 
with  absolute  ether  and  alcohol  (10  to  1.)  On  evaporation,  the 
morphine  is  obtained  free  from  all  colouring  matters  which  might 
otherwise  mask  the  characteristic  reactions. 

The  Opium  Test  of  the  German  Pharmacopoeia.  Dr.  Geissler. 
(Fharm.  Centralhalle,  1883,  Nos.  10  and  19  ;  Pliarm.  Journ.,  3rd 
series,  xiv.  645.)  The  author  has  critically  examined  the  method 
of  opium  assay  of  the  German  Pharmacopoeia,  and  arrives  at  the 
following  conclusions : — 

The  method  of  the  German  Pharmacopceia  does  not  separate  the 
morphia  completely. 

The  morphia  separated  is  at  least  not  always  pure. 

The  results  are  not  uniform. 
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These  objections  may  be  urged  against  every  method  of  estima- 
ting morphia  that  has  yet  been  proposed,  but  the  process  of  the 
Pharmacopcea  Germanica  leaves  more  in  solution  than  others  do, 
and  yields  a  less  pure  morphia.  To  comply  with  its  requirements 
an  opium  must  contain  12  to  13  per  cent,  of  morphia. 

In  his  concluding  remarks,  the  author  expresses  his  approval  of 
Mylius's  volumetric  estimation  of  morphia,  but  hopes  soon  to  perfect 
a  gravimetric  method  based  upon  the  solubility  of  morphia  in 
ammonia. 

A  New  Reaction  and  Test  for  Atropine.  A.  W.  Gerrard. 
(Phann.  Journ.,  3rd  series,  xiv.  718.)  Whilst  studying  the  be- 
haviour of  atropine  towards  mercuric  chloride,  the  author  found 
that  on  mixing  hot  alcoholic  solutions  of  the  two  substances 
they  gave  a  yellow  precipitate,  which  on  boiling  became  red.  On 
diluting  the  mixture  with  water,  a  further  amount  of  yellow  preci- 
pitate was  obtained,  which  also  changed  to  red  on  boiling. 

The  precipitate  separated,  washed,  and  dried,  was  found  on 
analysis  to  be  miircuric  oxide,  with  a  small  trace  of  mercurous 
oxide.  The  reaction  representing  the  first  change  can  be  shown 
by  the  following  equation, — 

2  Ci7  H.3  N  O3  +  Ho  0  +  Hg  Clo  =  2  Ci-  H.3  N  O3  H  CI  +  Hg  0. 

In  addition  to  the  above  reaction,  the  author  finds  that  a  second 
one  takes  place  simultaneously.  This  second  reaction  is  between 
the  atropine  hydrochlorate  and  two  more  molecules  of  the  mercuric 
salt,  yielding  the  following  combination  : — 

Ci7  H03  N  O3  H  CI  +  2  Hg  CI.  =  Ci7  H03  N  O3  H  CI  (Hg  Clo). 

Atropine  Mercuric  Dimercuric  chloride  atropine 

hydrochlorate  chloride  hydrochlorate. 

On  cooling  and  setting  aside  a  few  hours,  this  compound  separated 
in  tufts  of  crystalline  plates. 

For  practically  working  the  test,  the  author  recommends  the 
following  procedui-e :  To  a  small  portion  of  atrojiine  in  a  test  tube, 
add  about  2  c.c.  of  a  5  per  cent,  solution  of  mercuric  chloride  in 
50  per  cent,  alcohol,  and  warm  gently ;  the  precipitate  will  at  once 
appear,  and  become  brick-red  in  colour.  Like  most  alkaloidal 
reactions,  there  are  certain  limiting  conditions  necessary  for  the 
success  of  the  test.  It  does  not  answer  in  dilute  solutions,  neither 
does  it  turn  out  well  if  the  atropine  be  added  to  the  raercury,  but 
working  as  the  author  has  described,  the  reaction  is  strongly 
marked. 
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A  New  Method  for  the  Determination  of  Urea.  L.  Hugou- 
nenq.  (Coinjyfes  Bendus,  xcvii.  No.  1.)  The  urine  is  filtei*ed 
through  animal  charcoal,  then  diluted  with  -water,  and  heated  to 
140°  in  a  sealed  tube.  The  ammonium  carbonate  formed  is  then 
determined  by  titration,  using  as  indicator  the  coal-tar  colour 
known  as  Orange  No.  3.  The  numbers  obtained  agree  very  fairly 
with  those  obtained  by  the  hypobroraite  process.  This  method 
may  be  applied  to  albuminous  urines  if  the  albumen  is  previously 
coagulated  by  heat.  It  is  not  available  in  such  as  contain  glucose 
or  magnesia  in  notable  quantities. 

A  Colorimetric  Process  of  Estimating  Gluten  in  Flour.  L. 
Reed.  {Glimrical  Nevjs,  xlviii.  G3.)  The  principle  upon  which  the 
estimation  is  based  is  the  production  of  a  yellow  nitro-body  when 
nitric  acid  acts  upon  albuminoids.  05  gram  of  flour  is  weighed 
out  and  carefully  transferred  to  a  test  tube,  which  is  divided 
(beg-inning  at  the  bottom  and  ending  the  graduation  about  half 
way  up)  into  four  parts  of  equal  capacity ;  water  is  now  to  be 
added  up  to  the  fourth  mark  exactly,  and  the  test-tube  violently 
shaken,  being  closed  by  the  thumb.  Frothing  is  best  avoided  if 
the  shaking  be  terminated  by  successive  inversions  of  the  tube ; 
the  contents  are  temporarily  transferred  to  another  dry  test-tube 
whilst  the  marked  one  is  cleaned  (all  the  pourings  out  are  to  be 
done  immediately  after  shaking).  A  quarter  of  tlie  liquid  is  now 
poured  back,  viz.,  up  to  mark  1,  and  the  tubes  filled  up  to  mark  3 
with  nitric  acid  of  strength  such  that  half  a  test-tube  full  of  it 
appears  white,  when  a  white  surface  is  observed  vertically  through 
it,  but  the  acid  should,  barring  this  condition,  be  as  strong  as 
possible.  The  test-tube  is  now  made  to  stand  exactly  five  minutes, 
with  occasional  shaking  up,  and  is  then  to  be  filtered  immediately 
after  shaking  through  a  dry  filter  into  a  dry  receptacle;  a  standard 
flour  is  then  to  be  treated  in  the  same  way,  and  the  two  clear  yellow 
solutions  examined  colorimetrically  ;  the  qualities  of  the  flours  are 
then  inversely  as  the  heights  of  equal  colour. 

Estimation  of  Starch  in  Cereals.  C.  0' Sullivan.  {Chemi- 
cal News,  xlviii.  244.)  The  method  may  be  briefly  described  as 
follows :  The  finely  ground  grain  is  successively  extracted  with 
ether,  alcohol  (sp.  gr.  0'90),  and  water  at  35-38°.  The  starch 
in  the  washed  residue  is  gelatinised  by  boiling  with  water,  cooled 
to  63°,  and  converted  by  diastase  into  dextrin  and  maltose.  If  a 
quantitative  determination  of  these  two  products  be  made,  the 
starch  originally  present  can  be  calculated.  The  author  describes 
the  method  as  follows :   About  5  grams  of  the   finely-ground  flour 
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are  introduced  into  a  wide-necked  100  c.c.  flask,  and  just  saturated 
■with  alcohol,  sp.  gr.  082  ;  20-25  c.c.  of  ether  are  added.  After 
standing  several  hours,  with  occasional  shaking,  the  ethereal  solu- 
tion is  decanted  through  a  filter,  and  the  residue  in  the  flask  washed 
with  ether.  To  the  residue  80-90  c.c.  of  alcohol,  sp.  gr.  0'90, 
are  added,  and  the  mixture  warmed  to  35-38°  for  a  few  hours ; 
the  alcoholic  solution  is  then  decanted  through  the  same  filter,  and 
the  residue  washed  with  alcohol,  'sp.  gr.  0'90,  at  35-38°.  The 
residue  in  the  flask  and  on  the  filter  is  washed  into  a  500  c.c. 
beaker,  and  the  beaker  filled  with  water.  In  about  twenty-four 
hours  the  solution  is  decanted  through  a  filter,  and  the  residue 
washed  with  water  at  35-38°.  The  residue  in  the  beaker  and 
on  the  filter  is.  washed  with  a  short  camel-hair  brush  and  a  fine  jet, 
into  a  100  c.c.  beaker.  The  whole  is  then  boiled  for  a  few  minutes 
in  the  water-bath,  with  constant  stirring,  to  gelatinise  the  starch ; 
the  beaker  and  its  contents  are  cooled  to  62-63°,  and  about  0"03 
gram  of  diastase  added ;  the  digestion  at  62°  is  continued  for 
an  hour.  The  solution  is  then  boiled  for  eight  to  ten  minutes, 
filtered  into  a  100  c.c.  measuring  flask,  the  residue  carefully 
washed  with  successive  small  quantities  of  boiling  water,  and  the 
whole  made  up  to  100  c.c.  at  15'5.  The  ether  frees  the  grains 
from  fat,  etc. ;  the  alcohol  (0'90)  removes  the  sugars,  albuminoids 
other  than  casein,  etc.,  whilst  water  at  35-38°  dissolves  out  the 
amylams.  Dextrin  and  maltose  are  the  sole  products  of  the  action 
of  diastase  on  starch.  The  diastase  is  prepared  as  follows: — 2  to 
3  kilos,  of  finely-ground  pale  barley  malt  are  mixed  with  suSicient 
water  to  saturate  and  cover  the  whole.  After  standing  three  or 
four  hours  the  mass  is  squeezed  with  a  filter-press.  If  not  bright 
the  liquid  is  filtered.  To  the  clear  solution,  alcohol,  sp.  gr.  0'83, 
is  added  as  long  as  a  flocculent  precipitate  falls  ;  as  soon  as  the 
supernatant  liquid  becomes  milky,  the  addition  of  alcohol  is  dis- 
continued. The  precipitate  is  washed  with  alcohol,  O'86-0'88, 
dehydrated  with  absolute  alcohol,  pressed,  and  dried  iji  vacuo  over 
sulphuric  acid  until  its  weight  is  constant.  Diastase  thus  prepared 
is  a  white,  friable,  easily  soluble  powder,  which  retains  its  activity 
for  a  considerable  time.  5  grams  of  bai'ley  flour  thus  treated  with 
0"03  gram  diastase  gave  100  c.c.  at  15*5°,  having  sp.  gr.  101003, 
which  represents  25'39  grams  of  solid  matter  (taking  l"O0395  as  the 
sp.  gr.  of  a  solution  containing  1  per  cent,  of  starch  products), 
9"178  grams  of  this  solution  I'educed  0"211  gram  of  cupric  oxide, 
and  200  m.ni.  of  it  gave  a  deviation  in  the  Soleil  Wentzke- 
Scheibler  saccharimeter  of  211   divisions.     Thus    we  have  0"2il 
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gram  x  O"72o6  =  0"1748  gram  of  maltose  in  9'178  grams  ;  in  the  100 
C.C.,  or  lOl'OOS  grams,  there  are  1"923  gram  of  maltose;  1  gram  of 
maltose  in  100  c.c.  gives  a  deviation  in  200  m.ra.  of  8"02  divisions, 
and  1  gram  of  dextrin  in  100  c.c.  gives  11*56  divisions.  So 
1-923  X  8-02=15-422,  the  optical  activity  of  the  maltose;  and 
21'1 -15*422  =  5'678,  the  optical  activity  of  the  dextrin.  There- 
fore, in  100  c.c.  there  are — 

=  0*491  gram  of  dextx-in. 

11*56  ° 

We  have,  therefore,  in  the  100  c.c. :  maltose,  1*923  gram  ;  dextrin, 
0-491  gi-am  ;  diastase,  0*03  gram  =  2*444  grams  out  of  2*539  solids,  as 
indicated  by  the  sp.  gr.  Of  this  deficiency  of  0*095  gram,  0*083 
proved  to  be  a-amylam  which  had  not  been  washed  out.  1  part  o£ 
starch  yields  1  part  of  dextrin,  and  1*055  of  maltose.  The  stai-ch 
represented  by  the  above  numbers  is,  therefore, — 

Dextrin  =  0*491 

Maltose  ^^,  =  1*822 
1*055 

or  a  total  of  2*313  grams  of  starch  from  5  grams  of  barley.  Barley 
thus  contains  46*26  per  cent,  of  starch ;  a  second  experiment  gave 
46*38  per  cent.  The  author  gives  many  other  determinations  in 
detail.  Barley  malt  contains  39*9  per  cent.,  wheat  55*4;  wheat 
malt,  43*26  and  43-53;  rye,  44  to  46;  rice,  75  to  77;  maize,  54 
to  58 ;  oats,  35  to  38  per  cent.  In  some  experiments  the  author 
estimated  the  starch  in  a  sample  of  pure  starch  containing  89*36 
per  cent,  of  dry  starch.  He  obtained  89*72  per  cent,  and  89*54 
per  cent.  The  author  states  as  the  result  of  his  experience  with 
the  method,  that  the  difference  in  results  obtained  by  any  two 
observers  need  not  exceed  0*5  per  cent,  of  the  total  starch. 

Analysis  of  SoUs.  A.  Guyard.  (Btill.  de  la  Soc.  Ghim.,  April 
20,  1884.  From  Chemical  News.)  The  mineral  products  useful  as 
plant-food,  and  which  require  to  be  determined  in  the  analysis  of 
soils,  exist  mainly  in  two  forms :  in  a  state  readily  assimilable  in 
the  mineral  portion,  and  in  an  assimilated  state  iL  the  organic 
portion.  In  order  to  obtain  the  former  in  a  separate  state,  the 
author  treats  in  the  cold  100  grams  of  the  soil  with  a  refrigerated 
mixture  of  150  c.c.  of  hydrochloric  acid  with  an  equal  volume  of 
water.  He  filters  and  washes  at  first  with  cold  water,  and  then 
with  boiling  water  until  it  is  exhausted,  and  in  th.  solution  he 
determines  lime,  magnesia,  alkalies,  and  phosphoric  acid.    He  thinks 

M 


162 


YEAR-BOOK   OP    PHAKMACY. 


it  advisable  not  to  reduce  samples  of  soil  to  an  impalpable  powder, 
and,  on  the  other  hand,  that  stones,  etc.,  should  be  broken  up, 
ground,  passed  through  the  same  sieve,  and  mixed  with  the  rest  of 
the  sample.  To  obtain  the  assimilated  elements,  he  ignites  100 
grams  of  soil  at  as  low  a  heat  as  possible,  stirring  until  all  the 
carbon  is  burnt  off.  This  portion,  when  cold,  is  treated  with  300  c.c. 
of  dilute  hydrochloric  acid,  and  exhausted  as  above. 

Wine  Analysis.  J.  Moritz.  (ZeitscJir.  fur  Analyt.  Cliem.,  1883, 
Part  4;  Chemical  Ncics,  xlix.  200.)  The  author  determines  total 
acidity  with  decinormal  alkali,  using  rosolic  acid  as  indicator ; 
extract  by  the  direct  process ;  ash  in  the  usual  manner ;  glycerin 
according  to  ITeubauer  and  Borgmann's  method;  alcohol  by  means 
of  Geissler's  vaporimeter,  after  a  preliminary  distillation  ;  phosphoric 
acid  by  the  uranium  method  in  the  ash  of  100  c.c.  of  the  sample  ; 
sulphuric  acid  direct  in  50  c.c.  of  the  wine  after  acidification  with 
hydrochloric  acid ;  specific  gravity  by  means  of  Westphal's  balance, 
and  joolarisatiou  with  Wild's  polaristrobometer  in  a  tube  of  200 
mm.  in  length. 

Note  on  the  Estimation  of  Fixed  Oils  and  Fats,  with  Special 
Reference  to  Milk.  A.  C.  Abraham.  (Phann.  Journ.,  3rd  series, 
xiv.  512.)  The  principle  of  the  author's  method  consists  in  the 
maceration  of  the  substance  under  examination  in  the  solvent 
suitable  for  extracting  the  {at,  then  taking  half  or  a  known  portion 
of  the  total  liquid  resulting,  determining  the  amount  of  fat  therein, 
and  calculating  from  this  the  amount  contained  in  the  whole. 

The  following  directions  are  given  for  the  assay  of  linseed  meal 
(crushed  linseed)  :  A  tube  is  taken  of  about  1  inch  in  diameter  and 
14  inches  in  length,  contracted  at  the  neck  and  stoppered  ;  in  ifc 
is  placed  100  grains  of  linseed  meal,  and  upon  this  is  poured  2,000 
fluid  grains  of  spirit  of  wine,  less  such  an  amount  as  will  approxim- 
ately represent  the  volume  of  the  oil  contained  in  a  genuine  and 
fair  quality  sample  of  the  meal.  The  tube  is  now  shaken  to  enable 
the  spirit  to  expel  all  the  air  from  the  meal;  and  when  this  has 
taken  place  the  tube  is  graduated  at  the  point  at  which  the  liquid 
stands.  It  is  now  ready  for  use.  When  it  is  desired  to  estimate  a 
sample,  100  grains  of  the  meal  are  inserted,  and  ether  added  until 
it  reaches  the  mark  ;  it  is  then  stoppered  or  corked,  and  occasionally 
shaken  during  a  sufficient  time,  when,  if  any  loss  has  taken  place 
by  evaporation,  or  the  volume  has  been  apparently  diminished  by 
the  loss  of  air  from  the  meal,  it  is  made  up  to  the  original  point, 
again  shaken,  and  set  aside.  When  it  has  completely  subsided,  1,000 
fluid  grains  of  the  clear  supernatant  liquid  are  removed  with  a 
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pipette,  evaporated,  and  weighed  as  usual.  By  doubling  the  product 
so  obtained,  the  amount  of  oil,  together  with  such  other  matters 
contained  in  the  meal  as  are  soluble  in  ether,  is  arrived  at. 

The  details  of  the  process  as  applied  to  milk  are  as  follows  : — 
A  1000  grs.  specific  gravity  bottle  is  filled  with  the  milk,  the 
■weight  taken  which  gives  the  specific  gravity.  This  is  emptied 
upon  250  grs.  of  powdered  glass  or  hydrated  sulphate  of  calcium, 
and  the  flask  either  weighed  or  rinsed  out  with  a  few  drops  of 
distilled  water,  although  practically  neither  is  necessary,  as  the 
amount  of  milk  adhering  to  the  flask  when  once  found  will  be 
practically  constant  for  all  samples  (unless  sour).  The  milk  taken 
is  to  be  evaporated  to  dryness  with  the  glass  and  thorougly 
powdered,  when  it  is  to  be  introduced  into  a  tube ;  2,000  fluid  grs. 
of  ether  added  from  a  pipette,  so  as  to  avoid  loss  by  evaporation ; 
the  tube  stoppered,  shaken  occasionally  during  some  hours,  after 
which  1,000  fluid  grs.  may  be  removed,  dried,  and  weighed.  This 
must  not  simply  be  doubled,  as  an  allowance  must  be  made  for  the 
fat  dissolved  by  adding  to  the  weight  found  one-ninth  (the  sp.  gr. 
of  butter  fat  being  abont  "OOO),  deducting  this  from  1,000,  and  cal- 
culating the  whole  amount  present  by  simple  proportion,  thus, — 

Fat  found,  say 9 

Add  one-uinth       .......     1 

10 

.•.  990  fluid  grs.  of  ether  took  up  9  grs.  of  fat,  how  much  would  2,000  take  up  ? 
990  :  2000  :  9 
11)200 

18-18     total  fat  present. 

The  difierence  between  the  amount  which  would  be  arrived  at  by 
simply  doubling  the  weight  found,  and  that  obtained  as  above,  will 
never  amount  to  more  than  about  '005  per  cent. 

Determination  of  Fat  Acids  in  Oils.  C.  E.  Schmitt.  (Monit. 
Scientiji'iue  [3],  xiv.  205  ;  Analyst,  1884,  125.)  Nearly  all  vegetable 
oils  are  subject,  more  or  less,  to  fermentation,  and  the  fermentative 
action  causes  fat  acids  to  separate  from  glycerin  with  the  formation 
of  free  acidity.  When  the  oil  is  used  for  soap-making  or  wool- 
cleaning,  the  presence  of  the  fat  acids  has  little  or  no  deleterious 
efliect ;  but  when  used  for  machinery,  the  case  is  diff'erent,  as  they 
act  on  the  metal  bearings  in  a  similar  manner  to  mineral  acids, 
although  less  violently. 

The  process  used  for  the  estimation  of  fat  acids  is  that  of  Burstyn, 
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and  is  based  on  the  property  possessed  by  strong  alcohol  of  dis- 
solving the  fat  acids,  while  neutral  fats  are  not  perceptibly  soluble. 

The  process  is  carried  out  by  shaking  up  100  grams  of  the 
oil  with  100  grams  of  90  per  cent,  alcohol.  The  alcohol  separates 
from  the  oil,  carrying  with  it  the  fat  acids.  By  means  of  a  separ- 
ating funnel  the  alcohol  layer  can  easily  be  removed,  and  20  c.c. 
titrated  with  normal  alkali. 

The  acid  obtained  corresponds  to  sulphuric  acid ;  this,  multiplied 
by  5,  will  give  the  total  quantity  of  acid  as  oleic  acid. 

A  dispute  having  arisen  about  some  oil  purchased  by  a  house  in 
Lille,  the  author  was  led  to  examine  Burstyn's  process. 

A  portion  of  the  alcoholic  solution,  equal  to  aboiit  20  c.c,  was 
evaporated,  and  dried  at  a  temperature  of  100-105°  C,  until  the 
weight  became  constant.     The  following  oils  were  tested  : — 


Burstyn's 
Process. 

By  Weight. 

Sweet  Almond  Oil 

•37 

•28 

Pure  Olive   .... 

•514 

•600 

Acid  Olive    .... 

6-83 

c- 

,,       ,,         . 

9-23 

1015 

M                 ,»                  .                       .                     . 

12-70 

13^ 

French  Eajje  Seed  Oil . 

•8",  to  -90 

•65  to  -90 

Bombay  ,,           „         .         . 

•75 

•25 

Dunkii-k  Codfish  . 

•677 

•422 

The  process  of  Burstyn  may,  therefore,  be  considered  to  give 
satisfactory  results,  although  it  is  clear  that  alcohol  dissolves  volatile 
acids  which  are  lost  by  evaporation  and  also  colouring  matters 
which  have  no  action  upon  an  alkaline  solution.  Volatile  sub- 
stances tend  to  give  gravimetric  results  lower  than  those  by 
Burstyn's  process,  while  colouring  and  odorous  substances  give 
higher  results,  as  they  have  no  action  on  standard  alkali. 

In  titrating,  the  author  has  found  that  turmeric  gives  more  satis- 
factory results  than  either  litmus  or  phenolphthaleiti. 

Soap  Analysis.  Dr.  Filsiuger.  (Ghemiker  Zeitung,  April  17, 
1884.  From  Chem.  and  Drugg.)  Tlie  author  recommends  the 
following  scheme  of  quantitative  analysis : — 

1.  Wafer. — In  the  case  of  hard  soap,  5  grs.  scraped  from  the 
sides  and  centre  of  a  new  section  must  be  first  very  gently  warmed, 
so  as  to  avoid  direct  melting ;  then  over  a  water-bath,  and  finally 
in  a  drying-box  at  a  temperatui'e  100°  C,  until  the  weight  remains 
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constant.  Before  each  weighing  the  soap  must  be  cooled  in  a 
desiccator  over  sulphuric  acid.  Soft  soap,  of  which  10  grs.  are  taken, 
is  spread  in  a  thin  layer  over  a  large  watch-glass,  and  treated  in  the 
same  way. 

2.  Free  Fats. — Soap  containing  free  fat  has  a  peculiar  oleaginous 
feel,  and  yields  a  milky  solution  with  water.  The  dry  residue  from 
1  is  finely  powdered,  and  washed  on  a  filter  three  or  four  times  with 
lukewarm  petroleum  ether ;  the  filtrates  are  collected  in  a  beaker  of 
known  weight,  evaporated,  dried,  and  weighed. 

3.  Free  Alkali. — The  residue  from  2  is  digested  for  a  short  time 
with  alcohol  (9-j°),  slightly  warmed,  filtered,  the  residue  on  the 
filter  washed  with  warm  alcohol,  the  filtrate  coloured  with  a  few 
drops  of  a  solution  of  phenolphthalein,  and  titrated  with  sulphuric 
or  hydrochloric  acid. 

4.  Foreign  Bodies  fraudulently  added. — These  are  found  together 
with  the  chlorides,  sulphates,  and  carbonates  of  the  alkalies,  in  the 
residue  on  the  filter  from  3. 

5.  Fat  Acids. — The  neutralised  alcoholic  solution  from  3  is  mixed 
with  water  in  a  moderate-sized  porcelain  dish,  the  alcohol  evapor- 
ated, the  fat  acids  precipitated  by  the  addition  of  sulphuric  acid, 
and  after  melting  and  settling  5  grs.  of  dry  wax  is  added.  When 
the  whole  is  cool,  the  solid  crust  of  fat-acid  was  is  removed,  washed 
with  water  and  alcohol,  dried  without  melting,  and  weighed.  The 
weight  —  5  gr.  =  the  quantity  of  fat  acids. 

6.  Gltjcerin. — The  liquid  from  the  cake  of  fat  acid  is  treated  with 
a  small  excess  of  barium  carbonate,  heated,  filtered,  the  filter 
washed  with  hot  water,  and  the  filtrate  evaporated  to  dryness. 
The  residue  is  repeatedly  washed  with  alcoholic  ether,  the  filtrate 
evaporated  in  a  porcelain  dish,  dried  at  a  temperature  of  70°  C, 
and  weighed. 

7.  Total  Alkali. — Ten  grs.  of  a  fresh  portion  of  soap,  prepared  as 
in  1,  is  dried  in  a  platinum-dish,  and  then  heated  till  all  the  fat 
acids  have  been  destroyed.  The  porous  carbonaceous  residue  is 
boiled  with  water,  filtered  into  a  j-litre  flask,  and  the  filter  washed 
with  hot  water  until  the  washings  cease  to  give  an  alkaline  reaction. 
The  flask  is  then  filled  with  water  up  to  the  mark,  the  whole  well 
mixed,  and  2o  c.c.  (I'O  soap)  of  the  limpid  liquid  are  titrated  with 
sulphuric  acid.  The  result  represents  the  amount  of  total  alkali, 
^nd  deducting  from  this  the  percentage  of  free  alkali  found  by 
process  3,  this  gives  the  percentage  of  alkali  in  the  soap  combined 
with  fat  acids,  carbonates,  and  silicates. 

8.  Chlorine. — The  neutral  solution  is  mixed  with  one  or  two  drops 
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of  a  solution  of  potassium  chromate,  and  titrated  "witli  a  ~j  solution 
of  silver.  From  the  amount  of  silver  solution  used  is  deducted  a 
quantity  equivalent  to  that  required  for  retitrating  the  sodium 
hydrate  solution,  and  the  remainder  represents  the  percentage  of 
chlorine  present  in  the  soap  tested. 

9.  Silicic  Acid. — Seventy-five  c.c.  of  the  filtrate  from  7  are  super- 
saturated vpith  hydrochloric  acid,  evaported  to  dryness,  and  the 
residue  washed  and  weighed. 

10.  Sulpliates. — The  filtrate  from  9  is  boiled,  and  while  boiling, 
barium  chloride  is  added,  the  precipitated  barium  sulphate  washed, 
dried,  and  weighed,  and  calculated  for  potassium  or  sodium  sulphate. 
The  filtrate  is  evaporated  with  an  excess  of  hydrochloric  acid,  dried 
with  caustic  baryta,  the  barium  precipitated  with  ammonium  car- 
bonate, the  whole  dried,  and  after  volatilization  of  the  ammonium 
chloride,  the  total  percentage  of  the  chlorides  of  the  alkalies  de- 
termined. 

11.  Potash  and  Soda  are  determined,  in  the  usual  way,  with 
platinum  chloride.  Carbonates  are  found  by  a  direct  determination 
of  carbonic  acid  in  a  fresh  portion  of  soap. 

Detection  of  Blood  upon  G-arments  which  have  been  Washed.  C. 
H  us  sou.  (GomjJtes  Bendus,  Oct.  19,1883.  From  Gheviical  News.) 
When  linen  stained  with  blood  has  been  thoroughly  washed,  it  is 
difficult  to  detect  the  characteristic  elements.  When  the  micro- 
scope and  the  spectroscope  have  detected  neither  htemoglobin  nor 
hsematin,  it  would  be  imprudent  to  reckon  upon  the  discovery 
of  fibrin.  But  it  may  be  important  to  show  the  care  which  the 
accused  has  taken  to  wash  one  part  of  a  garment  more  than 
another.  Water  does  not  generally  suffice  to  remove  every  trace 
of  blood ;  the  spot  requires  to  be  soaped,  and  when  it  is  not  after- 
wards rinsed  with  abundance  of  water,  the  linen  or  the  garment 
generally  retains  traces  of  soap,  which  may  be  recognised  without 
interfericg  with  the  search  for  crystals  of  hcematin  hydrochlorate. 
The  author,  having  cut  off  a  portion  of  the  tissue  at  the  suspected 
part,  puts  it  in  a  watch-glass,  and  moistens  it  with  a  few  drops  of 
distilled  water.  The  whole  is  kept  for  two  hours  on  the  sand- 
bath  at  about  40°,  a  drop  of  water  being  occasionally  added  to 
prevent  drying  up.  The  swatch  is  then  pressed  with  small  forceps, 
and  the  liquid  which  flows  out  indicates  by  its  colour  if  crystals  of 
haematin  may  be  expected.  This  water  is  evaporated  drop  by 
drop  on  a  slip  of  glass  Avhich  serves  for  microscopic  observation. 
If  the  liquid  is  too  much  spread  out  upon  the  glass,  the  residue  is 
scraped  and  carefully  brought  to  the  centre  of  the  slip,  where  it  is 
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retained  by  means  of  a  drop  of  a  solution  of  potassium  iodide  or 
chloride  at  1-lOOtli.  The  same  portion  of  the  tissue  is  put  back 
in  the  watch-glass,  and  treated  with  a  small  quantity  of  glacial 
acetic  acid,  which,  after  being  pressed  out,  is  evaporated  upon  the 
first  residue  with  the  precautions  laid  down  above.  Having  placed 
a  disc  of  thin  glass  upon  the  residue,  glacial  acetic  acid  is  intro- 
duced by  capillarity  between  the  two  glasses.  It  is  heated  to 
boiling  and  let  cool,  care  being  taken  to  slope  the  glass  slightly ; 
so  that  the  liquid  which  has  not  evaporated  may  collect  at  one  of 
the  angles  of  the  thin  glass  cover.  If  there  is  still  htematin,  the 
crystals  of  the  hydrochlorate  will  appear.  If  there  is  soap,  we 
find  yellow  drops  of  oleic  acid  along  with  margaric  acid,  which 
crystallizes  in  characteristic  needles,  more  or  less  curved.  They 
appear  first  in  the  form  of  an  elongated  C-  If  there  is  much  soap 
these  needles  unite,  and  form  hairy  dendriform  masses.  If  there 
is  but  little,  they  unite  two  by  two,  or  in  small  fibrous  tufts,  which 
have  a  certain  resemblance  to  fibrin  fixed  upon  the  fragments  of 
the  tissue.  This  similitude  of  form,  though  remote,  may  mislead. 
Filaments  of  fibrin,  seen  with  the  microscope  without  crystals  or 
rays  of  hsematin,  do  not  seem  a  sufiicient  proof  of  the  presence 
of  blood.  When  the  washed  spot  is  large  enough,  a  second  portion 
may  be  cut  ofi",  boiled  in  distilled  water,  the  liquid  filtered  through 
a  very  small  filter,  evaporated  down,  and  ignited  in  a  platinum 
capsule.  The  residue  is  taken  up  in  a  drop  of  distilled  water, 
which  turns  the  edge  of  a  slip  of  red  litmus  paper  blue.  Both 
the  acid  and  the  alkali  of  the  soap  are  thus  demonstrated. 

Peptone.  A.  Poehl.  (Jmirn.  Chem.  Soc,  1883,  926.)  Pep- 
tone prepared  from  blood  serum  and  fibrin  is  identical  in  its 
properties  with  peptone  from  egg  albumen.  It  is  thrown  down 
from  neutral  solutions  by  alcohol  in  the  form  of  a  white  precipitate. 
Dried  at  100°  it  forms  a  slightly  yellow  brittle  mass,  soluble  in 
cold  water.  The  solution  is  not  changed  by  boiling.  Peptone  is 
not  precipitated  by  the  addition  of  potassium  ferrocyanide  and 
acetic  acid,  but  is  completely  precipitated  from  moderately 
concentrated  neutral  solutions  by  neutral  salts.  Tannin  pro- 
duces a  brown  flocculent  precipitate  in  neutral  or  slightly  acid 
solutions,  but  not  in  alkaline  solutions.  Millon's  reagent  pro- 
duces in  neutral  or  slightly  acid  solutions  a  brown  precipitate, 
which  turns  red  on  warming.  By  the  putrefaction  of  pejjtoue, 
ptomopeptone  is  produced  ;  it  differs  from  peptone  in  that  it  has 
no  action  on  polarised  light,  is  not  precipitated  by  basic  lead  ace- 
tate, and  is  decomposed  by  potash  with  formation  of  trimethylamine, 
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and  by  sodium  hypobromite  with  evolution  of  nitrogen.  Peptone 
can  generally  be  detected  in  tlie  urine  of  fever  patients.  Animal 
tissue  (e.g.,  of  the  lungs  and  kidney)  converts  blood  serum  and 
fibrin  into  peptone  at  a  temperature  of  85°:  papain,  the  leaves  of 
Carica  'papaya,  and  other  vegetable  tissues,  have  the  same  property. 
The  artificial  formation  of  peptone  only  takes  place  in  the  presence 
of  a  small  quantity  of  free  acid.  Peptone  is  gradually  transformed 
into  albumen  by  the  action  of  dehydrating  agents,  such  as  alcohol 
and  ueuti-al  alkali  salts.  In  the  first  stage  of  the  reaction  it 
exhibits  the  properties  of  Meissner's  y8-peptoue,  and  is  precipi- 
tated by  acetic  acid  and  potassium  ferrocyanide.  In  the  next  stage 
it  is  pi'ecipitated  by  nitric  acid  (Meissner's  a-peptone).  After 
the  action  has  continued  some  time,  the  product  is  no  longer 
soluble  in  cold  water  (Meissner's  nietapeptone)  ;  and  in  the  last 
stage  the  product  gives  with  neutral  salts  a  precipitate  which 
dissolves  in  hot  water,  but  separates  again  on  cooling  (Meissner's 
parapeptone,  propeptoue  of  Schmidt- Millheim,  liemialhuiainose  of 
Kiihne.) 

Ptomopeptone  does  not  exhibit  these  changes  when  treated  with 
dehydrating  agents. 

The  specific  rotation  of  peptone  is  [a]j,  =  -l-±"479°  when  <2  =  0 
(q  is  the  percentage  of  water  in  the  solution)  and  [a]  „  =  -  Go"779° 
when  q  =  100°,  i.e.,  for  an  infinitely  dilute  solution.      The  specific 

refraction  of  peptone —7— =  0"42 12  when   2  =  0,   and  0"3316  when 

q  =  100.  No  change  in  specific  gravity,  rotatory  power,  or  index  of 
refraction  takes  plsice  in  the  conversion  of  albumen  into  peptone ; 
hence  the  author  regards  the  change  of  albumen  into  peptone  as 
merely  a  transformation  into  a  more  soluble  modification. 

Behaviour  of  Elastiii  in  Peptic  Digestioii.  J.  Horbaczewski. 
(Zcitsclir.  f'iir  Physiol.  Chem.,  vi.  3o0-345.  From  Journ.  Chem. 
Soc.)  Little  has  heretofore  been  known  on  this  subject,  the  view 
obtaining  in  most  of  the  text-books  being  that  elastic  tissue  is  not 
acted  on  by  the  digestive  fluids. 

Recently,  however,  J.  Etzinger  has  made  the  observation  that 
the  ligamentum  nuchas  of  the  ox  is,  in  the  course  of  ten  days, 
almost  completely  dissolved  by  pepsin  and  O'o  per  cent,  solution  of 
hydrochloric  acid. 

The  author's  experiments,  conducted  also  with  elastic  tissue 
prepared  from  the  ligamentum  nuchce  (cervical  vertebral  ligament) 
of  the  ox,  show  that  this  comports  itself  similarly  to  albumen  in 
peptic  digestion,  and  yields  similar  products  in  the  reaction.      The 
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■elastiii  obtained  in  the  end  by  repeated  purification  of  the  tissue 
employed,  details  of  which  are  given  by  the  author,  was  found  to 
be  absolutely  free  from  sulphur,  and  to  yield  on  ultimate  analysis 
the  following  percentage  results, — 

C,  54-32  ;  H,  G'99;  N,  lG-75  ;  Ash,  0-51. 

The  products  of  digestion  are  two  substances,  which  are  separable 
one  from,  another.  One  of  those,  to  which  the  name  hemillactine 
is  given  by  the  authoi*,  is  pi-ecipitable  from  its  aqueous  solution  by 
acetic  acid  and  potassium  ferrocyanide,  also  by  freshly  precipitated 
plumbic  hydroxide  and  ferric  acetate,  and  behaves  somewhat  like 
the  hemi-albumen  of  Salkowski,  or  the  propeptone  of  Schmidt- 
Miilheim.  The  other  exhibits  properties  similar  to  those  of  albumen 
peptone,  and  is  not  precipitated  by  potassium  ferrocyanide  and 
acetic  acid.  It  is  named  elastln  peptone  by  the  author.  As  regards 
ultimate  analysis,  very  little  difference  is  perceptible  between  hemi- 
elastin  and  elastin,  as  the  following  results  concerning  the  former 
show,  — 

C,  54-22;  H,  7-02;  N,  16-84;  Ash,  0-48  per  cent. 

Elastin  pei^tone  yielded  the  following  percentage  composition, — 

C,  53-57;  H,  8-075;   N,  16-20. 

Other  details  of  the  properties  and  reactions  of  these  respective 
substances  are  given  in  the  paper. 

By  simple  heating  with  water  at  100°  in  a  closed  vessel  for  about 
twenty  hours,  elastin  is  changed  into  elastin  peptone.  Schultze  had 
previously  described  the  process  with  superheated  steam  as  essential 
for  this  transformation. 

In  regard  to  the  physiology  of  digestion,  it  is  therefore  now 
shown  that  elastin  is  digestible,  and  doubtless  capable  of  absorp- 
tion ;  although  not  holding  any  prominent  position  among  the 
constituents  of  nutritive  substances,  it  nevertheless  must  be  in- 
cluded with  those,  and  in  the  form  of  sarcolemma,  neurilemma, 
and  the  muscular  sheaths,  apart  from  its  occurrence  in  larger 
amount  in  the  ligaments  and  walls  of  vessels,  is  widely  distributed, 
and  a  digestible  constitutent  of  animal  food.  The  author  had  an 
unusual  opportunity  of  testing  the  digestibility  of  elastin  in  the 
case  of  a  patient  under  the  care  of  Albert,  in  the  Surgical  Clinique, 
Vienna,  who  had  a  gastric  fistula.  A  small  bag  of  closely  woven 
silk,  containing  1  gram  of  elastin  powder,  was  introduced  into  the 
stomach  through  the  fistula,  and  its  digestion  watched.     In  twenty- 
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four  hours  two-thirds  of  the  elastiu  had  disappeared,  some  swollen 
pulpy  elastin  remaining  behind.  This  was  diluted  with  water  and 
filtered.     The  clear  solution  showed  the  reactions  of  hemielastin. 

Diastatic  Ferment  of  Bacteria.  J.  Wortmann.  (Zeitschr. 
fur  Physiol.  Chern.,  vi.  287-329.)  The  author's  results  are  sum- 
marized in  the  following  conclusions  : — 

1.  Bacteria  are  capable  of  acting  on  starch,  w^hether  in  the  solid 
state,  as  paste,  or  in  solution,  in  a  manner  analogous  to  diastase. 

2.  As  in  the  case  of  diastase,  difi'erenb  kinds  of  starch  are  attacked, 
by  bacteria  with  different  degrees  of  rapidity. 

3.  The  action  of  bacteria  on  starch  is  manifested  only  in  the 
absence  of  other  sources  of  carbon  nutriment,  and  when  access  of 
air  is  not  prevented. 

4.  The  action  of  bacteria  on  starch  is  effected  by  a  ferment 
secreted  by  them,  and  which,  like  diastase,  is  soluble  in  water,  but 
precipitable  by  alcohol. 

5.  The  ferment  acts  precisely  as  diastase  in  changing  starch  into 
a  sugar  capable  of  reducing  cupric  oxide,  but  not  possessed  of  pep- 
tonizing properties. 

G.  The  ferment  itself  is  also  capable  of  acting  on  starch  in  the 
absence  of  oxygen. 

7.  The  ferment  is  secreted  by  bacteria  also  in  neutral  solution  of 
starch,  and  exerts  its  influence  under  these  conditions. 

8.  This  influence  is  expedited  in  slightly  acid  solutions. 

The  author  concludes  his  paper  with  speculations  as  to  the  con- 
ditions under  which  bacteria  are  capable  of  generating  this  amylo- 
lytic  (diastatic)  ferment,  instead  of  the  ordinary  peptonizing  one. 

Fermentation  of  Cellulose.  H.  Tappeiner.  (Be?:  der  detitsch. 
chem.  Ges.,  xvi.  I73'i-1740.)  Finely  divided  cotton- wool  or  paper 
is  introduced  into  a  flask  ^containing  a  neutral  1  'per  cent,  solution 
of  extract  of  meat.  The  vessel  is  heated  at  100°,  and  when  cold 
a  small  quantity  of  the  contents  of  the  pancreas  is  added.  Fer- 
mentation begins  in  a  few  days :  the  gases  evolved  consist  mainly 
of  marsh-gas  and  carbonic  anhydride.  These  two  gases  are  in  the 
ratio  1  to  7'2  at  the  beginning  of  the  process,  but  the  cai'bouic  acid 
afterwards  diminishes  to  the  ratio  of  1  :  3" 4,  The  actual  figures 
are  : — 

CO.. 
H..S  . 
H  . 
C  li , . 

N      . 


Commencement . 

End. 

*          _■         _■    1        85-48 

7G-98 

0-03 

— 

11-86 

23-01 

2-73 

— 
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Acetic  and  isobutyric  acids  are  the  cliief  products  of  tlie  fer- 
mentation, 5"5  grams  of  cottou-wool  yielding  58  grams  of  volatile 
acids.  Acetaldehyde  is  also  formed.  Cellulose  undergoes  similar 
fermentation  in  the  first  stomach  of  ruminants  and  in  the  alimentary 
canal  of  herbivora.  When  the  preceding  experiments  are  varied 
by  rendering  the  meat-extract  feebly  alkaline,  by  adding  Niigeli's 
solution  (potassium  phosphate  0'2  gram,  magnesium  sulphate  0'04, 
gram,  and  calcium  chloride  0"02  gram),  or  a  solution  containing 
in  addition  to  the  above  salts  0'35  per  cent,  of  ammonium  acetate, 
0"3  acetamide,  or  06  asparagine,  the  following  results  were  ob- 
tained : — 


O-.j  per  cent. 

Solution  of 

Meat  Extract. 

As 

^paragine. 

Acetamide. 

COo    . 
HoS   . 
H 

•     j          55-39 
.       42-71 

• 

86-47 
5-73 

78-14 
13-68 

N 

1-90 

7-80 

8-18 

N"o  difference  could  be  detected  in  the  bacteria  in  the  two  kinds  of 
fermentation.  In  addition  to  aldehyde,  isobutyric  and  acetic  acids, 
a  small  quantity  of  ethyl  alcohol  appears  to  be  formed  by  the 
"  hydrogen"  fermentation  of  cellulose. 

Alcohol,  aldehyde,  and  acetic  acid  are  produced  during  the  fer- 
mentation of  hay.     The  gases  evolved  contain — 

COo,  51-15;  H,  44-58;  CH^,  0-9  ;  N,  4-18  per  cent. 

Metalhumen  and  Paralbiimen :  A  Contribution  to  the  Chemistry 
of  Encysted  Fluids.  O.  Hammarsten.  (Zeitschr.  filr  Pki/siol. 
Chem.,  vi.   194-226;  Jotmi.  Gliem.  Soc,  1883,  874.) 

Metalhumen. — This  name  was  given  by  Scherer  in  1852  to  a 
proteid  substance  which  he  had  discovered  in  the  fl.uid  of  an  ovarian 
cyst.  In  1864  Eichwald,  in  his  monograph  on  the  "  Colloid  De- 
generation of  the  Ovaries,"  ascribed  metalhumen  a  place  between 
serum-albumen  and  peptone,  being,  like  paralbumen,  a  transition 
stage  between  the  two,  but  more  nearly  allied  to  peptone.  Metalhu- 
men is  not,  as  stated  by  Mehu  (Arch.  Generales  cle  Med.,  ii.  1869), 
precipitable  by  magnesium  sulphate,  whilst  paralbnmen,  imder  cer- 
tain circumstances,  may  be.  The  author  describes  processes  for  the 
separation  of  metalhumen  and  paralbumen,  which  are  preferable  to 
those  of  Plosz,  inasmuch  as  by  employing  fractional  precipitation 
by  alcohol  they  are  obtained  free  from  albumen.  Analysis  in  the 
case  of  metalhumen  yielded  these  results  : — 


c. 

H. 

N. 

I. 

(49-44 

7-11 

.     10-30 

i  49-45 

6-91 

.     10-26 

II. 

50-0 

6-84 

.     10-27 
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S.  0.         Ash. 

—     .     —     .     1-1 
1-25  .  31-54.     1-4 

He  considei'S  metalbumen  more  closely  related  to  mucin  than  to 
albumen,  and  that  the  name  metalbumen  being  misleading,  that  of 
23setulomucin  might  be  provisionally  bestowed  upon  it. 

In  his  treatise  on  "  Colloid  Degeneration  of  the  Ovaries,"  Virchow 
pointed  out  that  when  the  colloid  tumour  becomes  cystic  a  softening 
of  the  colloid  substance  is  effected.  Recollecting  that  he  also 
showed  that  the  alkaline  solution  of  the  colloid  substance  is  no 
longer  precipitable  by  acetic  acid,  the  presumption  is  great  that 
Scherer's  metalbumen  is  only  a  changed  and  liquefied  colloid. 

Paralbumeu. — This  was  also  discovered  by  Scherer  in  ovarian 
fluid.  It  corresponds  with  metalbumen  in  many  of  its  reactions, 
but  differs  chiefly  in  this,  that  in  boiling,  as  also  after  the  addition 
of  certain  reagents,  which  fail  to  throw  down  metalbumen,  but 
only  make  the  solution  opalescent  or  milky,  paralbumen  is  pre- 
cipitated. It  is  pi'obable  that  paralbumen  is  a  mixture  of  pseudo- 
mucin  with  varying  quantities  of  albumen.  The  author  prepared  it 
by  addition  of  albumen  to  metalbumen  (pseudomucin),  and  analysis 
confirmed  the  same  view,  affording  varying  results,  as  follows : — 


C. 

H. 

N. 

S. 

1. 

50-20 

6-79 

11-22 

— 

2. 

50-94 

6-92 

12-00 

.       1-75 

3, 

51-80 

6-93 

12-84 

.       1-06 

4. 

— 

— 

13-46 

.       1-80 

5. 

52-34 

7-19 

14-52 

— 

According  to  the  author's  experience,  his  observations  are  in 
accordance  with  those  of  Hoppe-Seyler,  that  paralbumen  is  onl}-  a 
mixture  of  a  mucoid  substance,  pseiuiomuciii,  with  varying  propor- 
tions of  albumen,  chiefly  serum-albumen.  So  far  as  he  has  found, 
ovarian  fluids  contain  no  specific  albumens — the  so-called  metalbu- 
men and  paralbumen — but  only  very  small  quantities  of  peptone, 
varying  amounts  of  globulin  and  serum-albumen,  besides  a  never- 
failing  constituent  in  the  form  of  a  substance  allied  to  mucin, 
which  he  has  provisionally  termed,  as  above  stated,  pseiudomucin. 
It  is  to  this  substance  that  ovarian  fluids  owe  their  peculiar 
property  :  when  it  is  found  almost  free  from  adherent  albumen,  then 
we  have  Scherer's  metalbumen ;  on  the  other  hand,  when  the  pro- 
portion of  albumen  is  gi'eater,  the  reactions  are  those  of  Scherer's 
paralbumen. 
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Certain  Eeactions  of  Albumen.  E.  Grimaux.  (Compfes  Eendns, 
May  20,  188-4.)  Albumen  in  dilute  solution  is  converted  by  the 
action  of  heat  into  a  body  which  possesses  the  properties  of  the 
albuminates,  closely  bordering  upon  tliose  of  caseine.  If  solutions 
of  albumen  containing  1  per  cent,  of  dry  matter  are  heated  to  90° 
for  some  minutes,  a  few  fiocculi  separate,  but  the  clear  filtrate  does 
not  become  turbid  on  boiling ;  but  by  the  action  of  carbonic  acid 
in  the  cold  it  gives  a  gelatinous  precipitate,  which  redissolves  in 
a  current  of  aii'. 

Formation  of  Uric  Acid  in  the  Animal  Economy.  A.  B.  Garrod. 
{Proc.  Boy.  Soc,  xxxv.  63-65.)  The  author  has  determined  the 
solubility  of  uric  acid  and  its  more  important  salts  at  the  tempera- 
ture of  the  healthy  human  body,  and  has  investigated  the  action  of 
ammonium  and  sodium  urates  on  their  chlorides  and  phosphates, 
when  mixed  with  each  other  in  various  proportions.  Observations 
were  also  made  on  the  composition  of  urinary  excretions  of  the 
lower  animals,  whereby  it  was  shown  that  in  the  semi-solid  urines 
of  birds,  reptiles,  and  invertebrata,  the  urate  is  in  the  form  of 
spherule  aggregates,  consisting  of  a  number  of  smaller  sphei-ules, 
united  with  or  contained  in  colloid  cells. 

The  author  lays  stress  on  the  varying  amounts  of  uric  acid 
excreted  by  different  animals  in  relation  to  the  elimination  of 
nitrogenous  substances,  and  the  excessively  large  excretion  of  uric 
acid  by  birds,  reptiles,  and  invertebrata  as  compared  with  the 
weight  of  their  bodies.  Thus  a  bird  throws  out  relatively  to  its 
weight  a  thousand  times  more  uric  acid  than  a  man. 

It  is  also  shown  that  whereas  in  the  kidneys  uric  acid  exists  as 
an  ammonium  salt,  in  the  blood  and  different  tissues  it  exists  as  a 
sodium  salt. 

The  results  of  the  investigation  show  that  uric  acid  is  not,  as 
hitherto  supposed,  formed  in  the  animal  body  during  the  metabolism 
of  its  various  organs  and  tissues,  then  thrown  into  blood,  and  after 
filtration  through  the  kidneys  eliminated  from  the  system  ;  but  that 
it  is  absolutely  formed  in  the  renal  organs  by  the  action  of  peculiar 
cells,  in  which  it  probably  exists  as  the  urate  of  a  compound 
ammonium,  readily  decomposed  into  uric  acid  and  ammonia.  As 
such  it  is  secreted,  or  the  ammonium  may  be  replaced  by  sodium 
or,  under  abnormal  circumstauces,  by  some  other  metal.  At  times 
it  is  deposited  as  a  crystalline  sodium  salt  in  the  cartilaginous  and 
fibrous  tissues.  Experiments  were  made  also  on  the  decomposi- 
tion of  uric  acid  by  hippui'ates  and  benzoates.  Glycine,  glucose, 
and  glycerol  have  no  such  effect. 
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Formation  and  Decomposition  of  Tyrosine  in  tlie   Body.      H, 

Blendermann.  (Zeitschr.  fiir  Fhysiol.  Ghem.,  vi.  234-264;  Journ. 
GJiem.  Soc,  1883,  876.)  Tyrosine  is  a  product  of  the  decomposition 
of  albuminoids,  from  which,  as  well  as  from  allied  substances,  it 
may  be  formed  by  the  action  of  acids  or  alkalies  at  a  boiling 
temperature,  and  also  by  the  influence  of  certain  ferments,  especially 
the  trypsin  of  the  pancreas.  The  constant  association  of  tyrosine 
in  such  decompositions  of  albumen  makes  it  a  priori  probable  that 
it  is  also  formed  in  the  animal  body  on  the  breaking  up  of  proteids. 
This  fact  has  already  been  established  by  Kiihne  and  others.  The 
proportion  of  proteid  which  is  thus  changed  into  leucine  and 
tyrosine,  to  that  which  is  absorbed  from  the  alimentary  canal  as 
peptone,  is  variable  and  dependent  on  several  conditions,  pai'ticularly 
upon  the  rapidity  of  the  absorption  process,  and  the  circumstances 
more  or  lest  favourable  to  an  abundant  development  of  putrefactive 
ferments.  The  question  as  to  whether  tyrosine  is  to  be  regarded 
as  a  normal  product  of  tissue-change  in  healthy  organs  is  an  open 
one.  Virchow  long  ago  referred  its  presence  to  cadaveric  changes ; 
Naunyn,  Neukomer,  and  others  had  found  it  in  pus,  and  lately 
Leyden  discovered  it  in  the  sputum  of  a  girl  suffering  from. 
haemoptysis.  Tyrosine  has  been  abundantly  found  in  pancreatic 
juice ;  but  according  to  Kiihne,  not  in  the  fresh  secretion.  Huber 
found  it  in  normal  oi'gans,  especially  in  fresh  spermatic  fluid  ;  and 
he  meets  Virchow's  statement  by  the  results  of  experiments  which 
show  that  on  free  access  of  air,  cadaveric  decomposition  of  albumen 
yields  neither  leucine  or  tyrosine.  Radziejwsky's  researches  are, 
however,  opposed  to  these  views  of  Huber's.  Hoppe-Seyler  has 
expressed  himself  of  all  investigators  most  decidedly  against 
the  occurrence  of  tyrosine  in  the  normal  organism  during  life. 
According  to  him,  it  is  a  pathological  product  of  cell-albumen,  and 
occurs  when  too  limited  quantities  of  oxygen  are  conveyed  to  the 
tissues.  Thus  formed,  it  may  under  certain  conditions  pass  away 
in  the  urine.  Tyrosine  is  found  in  the  organs  in  different  diseases, 
almost  always  together  with  leucine,  and  often  in  considerable 
■quantities.  Frex'ichs  has  found  it  in  the  liver  and  in  the  bile,  in 
small-pox  and  typhus  fever  ;  Frerichs  and  Stiideler  in  acute  atrophy 
of  the  liver;  Scherer  in  the  liver  of  a  drunkard  dying  of  typhus; 
Huber  in  the  spleen,  liver,  and  kidneys  of  leukasmia  ;  and  Sotnis- 
chewsky  in  the  lungs  in  pneumonia.  In  cases  of  phosjihorus 
poisoning,  tyrosine  has  been  found  in  the  liver,  kidneys,  and  blood, 
by  various  investigatoi's.  Pouchet  asserts  that  it  is  further  present 
in  traces  in  healthy  urine,  and  numerous  observations  accord   it, 
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with  or  without  associated  leucine,  a  place  in  the  urine  in  various 
disorders.  In  the  urine  of  acute  yellow  ati'ophy  of  the  liver, 
tyrosine  with  leucine  would  appear  to  be  constantly  present ;  but 
less  frequently  in  the  urine  in  cases  of  phosphorus  poisoning, 
although  all  observers  agree  as  to  its  presence  in  the  liver  and 
other  organs.  In  other  diseases  tyrosine  is  rarely  present  in  the 
urine.  Anderson  has,  however,  asserted  the  contrary.  Several 
observations  have  quite  recently  been  made  regarding  the  fate  of 
tyrosine  in  the  system.  Schultzen  and  Nencki  found  increased 
secretion  of  urine  after  administering  tyrosine  to  dogs,  and  conjec- 
tured that  this  substance  might  be  a  transition  stage  in  the  forma- 
tion of  urea  from  the  physiological  destruction  of  tissue  in  man. 
Brieger  found  that  after  giving  tyrosine  the  excretion  of  pheuol- 
sulphonic  acid  was  enormously  increased.  The  researches  of 
Baumann  have  established  the  presence  of  certain  aromatic  bodies 
in  the  normal  urine  of  man  and  other  animals,  which,  according  to 
his  investigations  and  those  of  Brieger  and  Wey],  are  derived  from 
the  breaking  up  of  albumen  or  of  tyrosine. 

The  relations  of  these  aromatic  bodies  to  tyrosine  may  be  readily 
shown.     The  now  established  formula  of  the  latter  is — 

Cg  H^  (0  H).  Co  H3  (N  Ho).  C  0  O  H 

(amido-hydroparacoumaric  acid).  Trom  it  by  putrefaction  are 
formed  hydroparacoumaric  acid,  Cg  H^  (0  H).  (CHo)oCOOH; 
parahydroxyphenylacetic  acid,  Cg  H^  (0  H).  C  Ho.  C  0  0  H  ;  para- 
cresol,  CgHj^Me.  OH;  and  phenol,  Cg  H-.  O  H.  The  occurrence  of 
phenol  in  the  urine  had  been  observed  by  Stiideler,  Lieben,  and 
others ;  but  its  origin  was  referred  to  certain  of  the  vegetable 
constituents  of  food,  previously  to  Baumann  showing  that  it  was 
likewise  present  in  the  urine  of  flesh-fed  dogs,  and  that  it  is  a 
constant  putrefactive  product  of  albumen.  Brieger  also  showed 
that  phenol,  with  other  aromatic  bodies,  is  a  constant  constituent 
of  faecal  matters.  One  must,  with  Baumann  and  Brieger,  regard 
albumen  as  the  only  source  of  phenol  and  paracresol  in  these  cases. 
In  harmony  with  this  view  are  the  numerous  observations  of 
Brieger  on  the  occurrence  of  phenol  in  various  diseases  ;  also  those 
■of  Salkowsky,  including  an  increased  excretion  of  phenol  after 
ligature  of  the  gut.  The  author  also  found  the  same  increase  in  a 
case  of  severe  intermittent  fever.  Weyl  first  proved  that  phenol  and 
paracresol  are  formed  by  the  putrefaction  not  only  of  albumen,  but 
likewise  of  pure  tyrosine.  Baumann  obtained  hydroparacoumaric 
acid  and    parahydroxyphenylacetic   acid  from  the  putrefaction  of 
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pure  tyrosine,  the  last-named  acid  being  also  obtained  by  E.  and 
H.  Salkowsky  from  putrid  albumen.  Both  of  these  acids  were 
further  decomposed  by  septic  ferments,  and  yielded  paracresol  and 
phenol. 

The  experiments  on  the  j^utrefaction  of  albumen  and  tyrosine 
thus  cited  afford  simple  and  clear  views  of  the  relations  of  the 
substances  occurring  in  urine  to  tyrosine.  Experiments  regarding 
the  excretion  of  phenolsul phonic  acid,  and  also  of  the  aromatia 
hydroxy-acids  in  artificial  digestion  of  tyrosine  have  not  yet  been 
made,  save  the  important  observation  of  Brieger  to  the  effect  that 
in  man  the  administi'ation  of  tyrosine  is  followed  by  an  increased 
excretion  of  phenol.  In  the  author's  experiments  an  attempt  has 
been  made  to  determine  the  fate  of  tyrosine  in  the  system.  The 
formation  of  yet  another  substance  from  tyrosine  was  also  held  in 
view,  hydroxymandelic  acid,  which  hitherto  has  only  once  been 
found  by  Schultzen  and  Riess,  and  which  undoubtedly  stands  in 
close  relation  to  tyrosine,  having  the  formula  Cg  Hg  0^.  Baumann 
did  not  succeed  in  finding  it  among  the  products  of  the  putrefaction 
of  tyrosine.  Tyrosine  was  introduced  into  the  system  in  these 
experiments  in  two  ways  :  either  formed  in  the  system  itself  by 
phosphorus  poisoning,  or  administered  by  the  mouth. 

Administration  of  Tyrosine  in  the  Food. — In  the  several  series 
of  experiments  carried  out  upon  dogs,  men,  and  rabbits,  the  author 
found  the  following  bodies  in  the  urine,  which  may  be  regarded  as 
products  of  its  transformation  : — 

1.  Phenols  in  large  quantities  (man,  rabbit). 

2.  Normal  hydroxy-acids  in  increased  quantity  (dog,  i^abbit). 

3.  Tyrosine  hydantoin  (rabbit). 

4.  Hydroxyhydroparacoumaric  acid  (rabbit). 

Those  named  in  3  and  4  appear  only  in  the  urine  of  animals 
when  saturated,  so  to  speak,  Avith  tyrosine ;  so  that  it  is  readily 
explicable  why  these  should  be  absent  from  normal  urine.  Under 
2,  the  absence  of  hydroxy-acids  in  man  is  remarkable.  An  inter- 
esting accordance  is  observable  between  the  results  of  administration 
of  tyrosine  and  of  phosphorus  poisoning  in  the  dog,  in  both 
instances  there  being  increased  formation  of  normal  hydroxy-acids 
and  absence  of  more  than  mere  traces  at  most  of  phenol.  The 
author  concludes  his  paper  with  notes  on  the  detection  of  tyrosine 
in  the  urine.  This  has  hitherto  depended  upon  its  separation  by 
the  Frerichs-Stadeler  method.  The  reactions  for  the  identification 
of  tyrosine  are  especially  those  of  Hofmann  (red  coloration  with. 
Millon's  test)  and  of  Piria-Stiideler,  in   which  the  sulpho-acid  of 
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tyrosine  is  formed,  which,  in  neutral  solution,  gives  a  blue  colour 
with  ferric  chloride.  This  latter  test  can  only  be  made  with  pure 
tyrosine,  and  the  former  gives  similar  reactions  with  other  bodies 
present  in  normal  urine,  such  as  phenols  and  hydroxy-acids.  Other 
unknown  constituents  of  urine  also  give  reactions  with  Millon's 
test. 

Prom  these  considerations  he  regards  Anderson's  observations, 
referred  to  at  the  outset  of  this  paper,  with  distrust.  He  has 
further  to  this  end  examined  the  urine  of  patients  in  the  Charite 
Hospital  under  the  care  of  Ehrlich  and  Brieger,  including  two 
consumptives,  a  case  of  pneumonia,  of  acute  articular  rheumatism, 
hydatid  of  the  liver  and  carcinoma  of  the  liver,  without  in  any 
case  finding  tyrosine,  much  less  leucine,  in  the  usual  way,  although 
Millon's  test,  as  in  the  case  of  normal  urine,  gave  reaction.  Hoppe- 
Seyler  has  also  failed  to  detect  tyrosine  in  a  long  series  of  severe 
cases  of  typhus  fever  and  other  diseases. 

Alteration  of  Cane  Sugar  in  the  Human  Stomach.  W.  Leube. 
(Bled.  Gentr.,  1883,  427.)  100  c.c.  of  a  10-15  per  cent,  cane-sugar 
solution  were  introduced  into  an  empty  stomach  seven  hours  after 
a  previous  meal,  or  in  the  morning  before  the  subject  had  eaten,  the 
stomach  having  been  previously  rinsed  and  the  rinsings  tested  with 
Trommer's  test  to  negative  reaction.  Half  an  hour  after  intro- 
ducing the  sugar,  there  was  no  reaction,  or  very  trifling,  whereas  in 
a  known  unhealthy  stomach  the  reaction  was  considerable.  The 
explanation  appears  to  be  that  in  the  healthy  stomach  the  inverted 
sugar  is  absorbed,  which  is  not  the  case  in  the  unhealthy  one.  The 
gastric  juices  of  both  healthy  and  sick  persons  cause  the  inversion 
of  cane  sugar  equally  outside  the  body,  but  if  a  solution  is  introduced 
in  equal  parts  in  the  stomachs  of  living  subjects,  and  withdrawn 
half  an  hour  afterwards,  the  difference  in  the  reducing  power  is 
most  marked,  the  healthy  stomach  showing  no  reaction,  whilst  the 
unhealthy  does  very  strongly. 

Paraxanthine,  a  New  Constituent  of  Human  Urine.  G.  Salomes  a. 
(Zeitschr.fur  Analyt.  Chein.,  1883,  Part  4.)  The  body  described  by 
the  author  under  this  name  differs  from  xanthine,  hypoxanthine,  and 
guanine  by  its  crystalline  ocharaters  and  its  insolubility  in  solution 
of  soda,  by  which  it  is  precipitated  from  its  aqueous  solution  in 
minute  rectangular  plate.  It  fuses  at  270°  C,  and  is  readily  soluble 
in  hot  water,  with  which  its  forms  a  perfectly  neutral  solution. 

Compounds  of  the  Creatinine-G-roup.  E.  Duvillier.  (Gomptes 
Eenchis,  xcvi.  1583-1685.     From  Journ.  Ghem.  Soc.) 

Methylamido-a-caprocyamidine,  Cg  H;^^  Ng  0,  is  obtained  by  mixing 
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cold  concentrated  solutions  of  methylamido-a-caproic  acid  and 
cyanamide  in  equivalent  proportions,  adding  a  few  drops  of 
ammonia,  and  allowing  the  liquid  to  stand.  After  some  weeks  tbe 
liquid  becomes  converted  into  a  mass  of  white  crystals,  and  these 
are  purified  by  crystallization  from  water.  This  caproic  creatinine 
forms  an  unctuous  powder,  only  slightly  soluble  in  cold  water,  but 
more  soluble  iu  hot  water,  and  very  soluble  in  hot  or  cold  alcohol. 

Tjtliylamido-a-caprocyamidine  is  obtained  by  the  action  of  cyana- 
mide on  ethylamido-a-caproic  acid.  It  crystallizes  in  long  needles, 
which  are  somewhat  soluble  in  cold  water,  much  more  soluble  in 
hot  water,  and  very  soluble  in  alcohol. 

As  in  the  case  of  methylamido-a-butyric  and  methylamidoiso- 
valeric  acids,  the  action  of  cyanamide  on  methylamido-a-caproic  and 
ethylamido-a-caproic  acid  yields  creatinines  without  any  intei'- 
mediate  formation  of  creatines. 

a-Oxyhidyrocy amine  hydrochloride,  C^  H^  Ng  Oo,  H  CI,  obtained 
by  dissolving  a-oxybutyrocyamine  in  hydrochloric  acid,  forms  an 
uncrystallizable  syrup,  soluble  in  all  proportions  in  absolute  alcohol. 
The  sxdyhate,  (C5  H^^Ng  Oo)2,  H,  S  0^  + Ho  0,  forms  crystals  re- 
sembling those  of  potassium  sulphate.  They  are  somewhat  soluble 
in  water,  and  slightly  soluble  in  alcohol.  Mercuric  chloride  and 
mercuric  nitrate  give  no  precipitate  with  solutions  of  a-oxybutyro- 
cyamine, but  a  white  precipitate  is  formed  on  adding  a  drop  of 
potassium  hydroxide  solution. 

Chemistry  of  Food.  J.  Bell.  {Froc.  Roy.  Soc,  xxxv.  IGl,  1G2; 
Journ.  Chem.  Soc,  1883,  1160.)  The  author  has  carried  out  a 
series  of  researches  on  butter,  cheese,  milk,  the  cereal  foods,  bread 
and  lentil  flour. 

Butter. — It  is  indicated  that  the  soluble  and  insoluble  fatty  acids 
in  butter  fat  do  not  exist  as  simple,  but  as  complex  glyceriiles, 
palmitic  and  oleic  acids  being  combined  in  the  same  molecule  as 
butyric  acid. 

Cheese. — The  ratio  of  soluble  to  insoluble  fatty  acids  in  the  fat 
extracted  from  cheese  is  the  same  as  that  in  milk  fat.  This  result 
is  at  variance  with  the  view  maintained  by  some  chemists  that 
albuminoids  are  slowly  converted  into  fat. 

Cereals. — The  author  suggests  that  the  saccharine  matter  appears 
to  have  been  developed  or  determined  only  in  aqueous  extract,  with- 
out regard  to  the  transformations  etlectedby  the  soluble  albuminoids 
on  the  saccharoses  and  carbohydrates.  These  albuminoids  are 
shown  to  possess  a  varying  diastatic  action  on  starch,  that  of  rye 
being  the  most,  that  of  rice  the  least  active. 
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Milk.  E.  Duclaux.  (Gompies  Bendus,  xcvili.  438-441,  and 
526-528.)  The  author  deals  chiefly  with  the  different  states  in 
which  casein  exists  in  milk,  and  distinguishes  between  colloidal 
casein,  casein  in  suspension,  and  soluble  casein.  For  details  we  must 
refer  the  reader  to  the  original  article. 

Antiseptics.  P.  Miquel.  (Moniteur  Scientijl.que,  February, 
1884.)  The  author  has  drawn  up  a  table  of  the  minimum  propor- 
tions capable  of  preventing  the  putrefaction  of  1  litre  of  beef  broth 
neutralised.  The  most  powerful  agent  is  mercury  biniodide,  which 
is  ten  times  as  active  as  chlorine.  SaUcylic  and  benzoic  acids, 
phenol  and  arsenious  acid  occupy  relatively  very  low  ranks.  The 
smallest  quantities  required  are  mercury  biniodide,  0*025  gram. ; 
chlorine,  0*25;  salicylic  acid,  100;  phenol,  300;  arsenious  acid, 
6"00  ;  naphthaline  has  no  antiseptic  action. 

Action  of  Aspergillus  Glaucus  on  Lemon  Juice.  T.  L.  Phipson. 
(Chemical  News,  xlix.  198.)  Lemons  which  are  placed  damp  in  a 
cupboard  give  out  after  a  certain  time  a  very  strong  odour  of  ether, 
which  coincides  with  the  development  of  Aspergillus  glaucus  upon 
them.  When  this  microphyte  penetrates  into  the  interior,  or  covers 
the  surface  of  a  section  of  the  fruit,  the  juice  on  being  expressed 
has  also  a  very  strong  flavour  of  ether. 

Citric  ether  may  exist  in  lemon  juice,  as  acetic  ether,  for  instance, 
is  known  to  exist  in  the  sap  of  certain  other  plants.  But  citric 
ether  has  a  very  different  composition  from  acetic  ether,  inasmuch 
as  it  contains  three  equivalents  of  ether  to  one  of  acid ;  and  on 
being  decomposed  by  Aspergillus  glaucus,  two  of  these  equivalents 
are  probably  set  free. 

Under  the  influence  of  warmth  and  moisture  some  of  the  sugar  of 
the  ripe  lemon  \s  fermented,  and  the  alcohol  formed  immediately  com- 
bines with  the  citric  acid  so  abundant  in  the  juice.  Citric  ether  (tri- 
ethylic  citrate)  is  thus  produced,  which,  under  the  continued  influence 
of  the  Aspergillus,  is  split  up  into  free  ether  and  carbonic  acid  (with, 
probably,  some  intermediate  products),  so  that  as  the  action  proceeds 
ether  is  volatilised  into  the  air  around.  In  warm  weather  three  or 
four  lemons  will  thus  diffuse  a  very  marked  odour  of  ether  through 
the  air  of  a  large  room  which  has  remained  closed  for  a  few  days. 

In  spite  of  their  well-ascertained  anti-fermentative  properties, 
both  citric  and  salicylic  acids  will  in  time  succumb  to  the  action  of 
microphytes.  Salicylate  of  lime  in  solution  in  water  to  which  dust 
has  access  develops  a  white  microphyte  in  a  few  months  at  ordinary 
summer  temperature,  abundant  filaments  of  which  will  be  found 
covering  undissolved  crystals  of  this  salt. 
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Physiological  Action  of  Paraldehyde,  and  Contribution  to  the 
Study  of  Chloral  Hydrate.  V.  Cercello.  {Gazz.  Chim.  Ital,  xiii. 
3  72.)  The  action  of  this  substance  is  hypnotic  and  similar  to  that 
of  chloral,  excepting  that  it  does  not  diminish  the  pressure  of  the 
blood,  unless  administered  in  large  doses.  The  sleep  which  it 
produces  is  calm,  and  not  accompanied  or  followed  hy  disturbances  ; 
in  fact,  it  is  similar  to  normal  sleep.  Paraldehyde  is  absorbed  by 
the  stomach,  rectum,  and  subcutaneous  tissue.  The  author  sup- 
poses that  it  acts  on  the  cerebral  hemispheres,  and  then  on  the 
medulla  oblongata  and  spinal  marrow.  He  recommends  it  for 
medical  use  as  an  excellent  substitute  for  chloral. 

Preparation  of  Pure  Chlorophyll.  A.  Tschii-ch.  (From  a 
paper  read  before  the  Chemical  Society,  December  20,  1883.)  The 
author  states  that  chlorophyll  is  very  unstable,  being  decomposed 
by  acids  and  alkalies.  He  has  prepared  it  by  reduciug  chloro- 
phyllan  with  zinc  dust.  The  chlorophyll  so  obtained  gives  a 
spectrum  identical  with  that  given  by  living  leaves. 

Constitution  of  Chlorophyll.  E.  Schunck.  (Chemical  News, 
xlix.  2.)  The  author  extracts  leaves  with  boiling  alcohol,  and  after 
some  time  filters  ;  the  filtrate  is  mixed  with  its  own  volume  of  ether 
and  two  volumes  of  water ;  it  then  forms  two  layers,  which  are 
separated.  The  lower  layer  is  yellow,  and  reduces  Fehling's  solu- 
tion. The  upper  layer  is  green,  and  contains  all  the  chlorophyll ; 
it  is  thoroughly  washed  free  from  everything  soluble  in  water. 
When  the  ether  is  evaporated  the  bright  green  residue,  dissolved  in 
alcohol  and  treated  with  alcoholic  potash,  does  not  reduce  Fehling's 
solution,  but  if  it  is  previously  treated  with  concentrated  sulphuric 
acid  in  the  cold,  or  if  its  alcoholic  solution  is  boiled  with  hydro- 
chloric or  sulphuric  acid,  the  alcohol  driven  off,  the  residue  treated 
with  water,  filtered,  and  the  filtrate  made  alkaline,  mixed  with 
Fehling's  solution  and  boiled,  the  usual  glucose  reaction  is  obtained. 
The  glucose  or  glucose-like  substance  is  a  pale-yellow  gummy 
compound.  The  author,  therefore,  concludes  that  chlorophyll  is 
either  a  glucoside  or  is  associated  with  a  glucoside. 

Chlorophyll.  A.  B.  Griffiths.  (Chemical  Neivs,  xlix.  237.) 
The  author  calls  attention  to  the  presence  of  crystals  of  ferrous 
sulphate  in  proximity  to  the  chlorophyll  granules  in  certain  plants, 
and  suggests  that  probably  iiou  enters  into  the  constitution  of 
green  chlorophyll,  and  that  pei-haps  chlorophyll  may  consist  of  a 
complex  molecule  of  iron  and  this  glucoside.  He  points  out  that 
no  green  chlorophyll  is  produced  in  plants  growing  in  soils  or  other 
media  free  from  iron,  and  explains  the  value  of  ferrous  sulphate  as 
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mannre  by  saying  that  the  iron  most  probably  acts  as  food  for  the 
chlorophyll  granules,  and  the  sulphur  as  food  for  the  protoplasm  of 
the  cells,  etc. 

Function  of  Tannin  in  Plants.  E.  Kutseher.  (Bieci.  Centr.,, 
1883,  713.)  The  plants  selected  by  the  author  for  his- investigation 
were  Vicia  faha,  Heliantlius  tiiherosus  and  annnns,  Ricinus  sangnineus, 
and  PJtaseolus  multiflorus.  He  arrives  at  the  conclusion  that  tannin 
tqkes  part  in  the  formation  of  and  primary  dif&rentiation  of  the 
tissues,  but  does  not  take  part  in  the  further  growth  of  the  cell-walls. 
The  most  feasible  use  attributed  to  this  substance  is  in  aiding 
respiration. 

Occurrence  of  Salicylic  Acid  in  the  Cultivated  Varieties  of  Pansy 
and  in  the  Violaceae  generally.  A.  B.  Griffiths  and  E.-  C. 
Conrad.  (Chemical  Neits,x]ix.  146.)  The  authors  have  extracted 
colourless  acicular  crystals  from  pansy  leaves,  etc.,  soluble  in  ether, 
alcohol,  and  boiling  water,  which  gave  with  ferric  chloride  a  violet 
colour.  A  combustion  gave  numbers  agreeing  with  the  formula  of 
salicylic  acid.  The  leaves  yielded  0*13  per  cent.,  the  stems  0"08 
per  cent.,  the  roots  0'05  per  cent.,  whilst  the  flowers  contained  only 
a  trace.  The  author  cut  sections  of  the  leaves,  etc.,  but  failed  to 
discover  any  crystals  of  salicylic  acid  in  the  cells. 
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MATERIA  MEDICA  AND   PHARMACY. 

Aconite  Root.  E.  R.  Squibb.  (Ephemeris,  March,  1884,  502) 
The  description  of  the  Pharmacopoeia  applies  very  well  indeed  to 
some  parcels  of  aconite  root,  but  there  are  few  drugs  which,  while 
J  etaining  a  general  form,  vary  more  in  size,  colour,  and  thickness 
of  bai'k,  in  different  parcels  met  with  in  the  markets.  The  roots 
in  the  same  parcel  vary  very  much  also  in  size,  surface,  and  internal 
structure.  Many  roots  in  every  parcel  will  not  be  over  1  to  1|^ 
inches  in  length,  and  while  a  large  proportion  are  very  much 
wrinkled  longitudinally,  a  few  are  quite  smooth.  These  smooth 
roots  are  absent  entirely  from  some  parcels,  and  are  not  very 
numerous  in  any.  They  break  with  a  solid,  starchy  fracture,  and 
commonly  have  a  very  thin  bark.  The  wrinkled  roots  are  more 
spongy  internally,  and  some  are  very  light  and  porous,  doubtless 
from  having  been  in  a  very  succulent  condition  when  gathered. 
All  these  varieties  may  be  very  strong  or  very  feeble  to  the  taste, 
for  the  appearance  bears  very  little  relation  to  the  activity  of  the 
root.  Some  parcels  are  much  more  stalky  than  others ;  that  is, 
have  more  of  the  comparatively  inert  stalk  cut  off  with  the  root,  and 
in  this  are  of  course  objectionable,  yet  many  parcels  that  are  quite 
stalky  are  to  be  preferred  to  those  which  are  better  trimmed,  on 
account  of  superior  activity.  The  greatest  difference,  however,  in 
different  bales  is  in  the  taste,  or  rather  in  the  aconite  impression 
upon  the  tongue  and  lips,  and  upon  this  the  writer  has  long  relied 
in  selecting  for  purchase.  Some  years  ago  he  published  the  method 
of  testing  by  taste,  and  at  that  time  stated  that,  with  care  in 
selection,  parcels  could  be  had  which  when  each  root  of  a  handful 
sample  was  broken  in  the  middle,  and  a  very  small  piece  from  the 
point  of  fracture  was  chewed  between  the  front  teeth  in  contact  with 
the  tip  of  the  tongue  for  a  few  moments,  and  was  then  discharged, 
eight  out  of  ten  of  the  roots  would  give  the  characteristic  aconite 
tingling   in    some  degree   within  ten  or  fifteen  minutes.     He  can 
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DOW  state  that  parcels  are  easily  had,  tliongh  at  a  higher  price,  every 
root  of  which  will  give  a  strong  sensation  from  a  very  small  particle. 
This  has  made  him  revise  the  test  within  the  past  two  years.  As 
it  comes  from  shipboard,  or  from  storehouses,  it  is  commonly  tough 
enough  to  be  cut  across  with  a  sharp  knife  without  going  to  dust 
as  it  does  when  dry.  A  very  thin  slice  cut  across  from  the  middle 
of  the  root  will  weigh  about  a  centigramme,  or  a  little  over  one- 
sixth  of  a  grain.  This,  if  cut  in  ten  pieces  of  nearly  equal  size, 
each  will  weigh  about  a  milligramme,  or  the  sixty-fifth  of  a  grain. 
One  of  such  pieces,  taken  between  the  front  teeth  and  chewed,  in 
contact  with  the  tip  of  the  tongue  with  saliva  enough  to  wet  it, 
for  about  one  minute,  should  give  the  aconite  impression,  not  strongly 
and  not  amounting  to  tingling,  but  yet  a  distinct  impression  which, 
when  realised  a  few  times,  will  always  be  recognised.  There  is  no 
need  of  this  cutting  and  weighing  more  than  once,  and  that  only  to 
see  how  small  a  piece  to  take  for  the  test,  and  there  is  a  great  ad- 
vantage in  taking  so  very  small  a  piece,  because  the  imjjression  from 
it  is  so  faint  that  it  soon  passes  away,  and  admits  of  another  root 
being  tested  in  the  same  way  in  half  an  hour  or  so.  If  the  piece  be 
larger  and  the  impression  strong,  it  will  last  for  two  hours  or  more, 
and  thus  only  a  very  few  pieces  can  be  tested  in  a  day.  At  best  it 
is  a  slow  process,  but  well  worth  applying  in  the  interest  of  accurate 
medication  by  a  drug  so  important.  Few  pharmacists  or  physicians 
ever  ^see  the  root,  but  only  get  the  powdered  root.  The  powder 
should  be  tested  in  the  same  way,  taking  about  the  same  quantity 
on  the  tip  of  the  tongue,  and  bruising  and  softening  it  with  the 
teeth,  so  as  to  get  out  the  active  principle. 

Aconite  root  is  not  sweetish,  as  described  by  the  Pharmacopoeia, 
but  is  distinctly  bitterish  ;  but  the  taste  proper  is  always  faint. 
Some  roots  are  tasteless,  or  so  nearly  so  that  no  very  distinct  taste 
is  recognised,  and  yet  such  roots  may  in  a  few  minutes  give  a  very 
decided  impression. 

Baycuru  Root.  F.  A.  Dalpe.  {Amer.  Journ.  Pharm.,  1883, 
361.)  The  author  has  made  a  chemical  examination  of  this  root, 
showing  it  to  have  the  following  composition : — 

1.  Moisture.    ...     8-5  per  cent. 

2.  Ash 9-66     per     cent,     sulphates, 

chlorides,  and  phosphates 
of  sodium,  j^otassium,  mag- 
nesium, and  calcium. 

3.  Beuzeuc  extract  .     -SSS  per  cent,  resin,  wax,  and 

colouriiii'  matter. 
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4.  Alcoholic  extract.     1G--4  per  cent,  alkaloid,  tannia 

(1'2-15  per  cent.),  resin  (1-66 
per  cent.). 

5.  Aqueous  extracts.    Infusion,  8-66  per  cent,  gum ; 

decoction,    9-39    per    cent, 
glucose,  gum. 

6.  Volatile  principle.     Volatile  oil  (trace). 

Note  on  Galangal.  (From  a  report  by  Mr.  Acting-Consul  Jor- 
dan on  the  Trade  of  Kiungchow,  Pliarm.  Journ.,  3rd  series,  xiv.  8.) 
Galangal,  which  is  the  rhizome  of  Alpina  Gttlanga,  is  brought  over 
from  Hainan  on  the  peninsula  of  Lei-chou,  and  from  How  Sui  and 
Tam-chou  on  the  west  coast  of  this  island.  The  article  from  the 
peninsula  is  far  superior  to  that  grown  on  Hainan.  The  former  is 
cultivated  on  the  slopes  of  hills  about  thirty  miles  distant  from 
Hainan,  while  the  latter  grows  in  a  state  bordering  upon  wildness, 
and  is  quite  unsuited  for  the  home  market.  The  quality  of  galangal 
depends  upon  the  age  of  the  plant  and  the  care  which  has  been 
taken  in  drying  the  roots.  Roots  of  ten  years'  growth  are  con- 
sidered the  best ;  but  of  late  years,  owing  to  a  good  demand  for  the 
article  both  at  home  and  in  the  Hankow  market,  such  qualities  are 
rarely  obtainable.  The  galangal  now  placed  on  the  market  is  seldom 
of  more  than  four  or  five  years'  growth,  and  prices  have  consequently 
declined.  When  taken  out  of  the  ground  the  root  measures  from 
3  to  4  feet  in  length,  and  2  to  3  inches  in  thickness ;  it  is  cut  at 
once  into  small  pieces  and  dried  by  exposure  to  the  air.  To  give  it 
a  good  appearance  for  the  market,  the  Chinese  use  red  earth  for 
colouring  purposes.  Even  the  best  roots  lose  considerably  in  weight 
in  course  of  transport.  A  deduction  of  10  per  cent,  for  conveyance 
to  Hong  Kong,  and  of  20  per  cent,  for  Europe  is  generally  allowed 
on  this  account.  In  former  years  the  crop  was  nearly  all  shipped 
in  junks  to  Macao,  but  since  the  opening  of  Kiungchow  the  trade 
has  been  diverted  to  this  port.  The  total  annual  production  does 
not  average  more  than  8,000  piculs,  the  bulk  of  which  goes  to 
Europe,  where,  besides  finding  favour  as  a  spice,  it  is  used  for  medi- 
cinal and  tanning  purposes. 

Active  Principle  of  the  Root  of  Apocynum  Cannabinum.  0. 
Schmiedeberg.  (Journ.  Chem.  Soc,  1883,  1141.)  This  vegetable 
root  contains  two  substances  :  one,  aiwcynin,  an  amorphous,  resinous 
substance,  soluble  in  alcohol  and  in  ether,  almost  insoluble  in  water ; 
a  very  small  quantity  causes  systolic  pause  in  the  heart  of  a  frog. 
It  does  not  seem  to  be  a  glucoside,  although  when  boiled  with 
moderately  strong  hydrochloric   acid  it  produces    a    liquid   which 
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reduces  alkaline  cupric  oxide,  and  itself  becomes  inert  as  regards 
the  heart,  etc.  The  second  substance  is  apocyneln,  which  is  a 
glucoside,  and  in  its  properties  agrees  essentially  with  nerein  or 
digitalein,  but,  like  apocyniu,  does  not  give  any  remarkable  reaction 
with  sulphuric  acid  and  bromine. 

Assay  of  the  Root  of  Atropa  Belladonna.  W.  R.  Duns  tan  and 
F.  Ransom.  (Abstract  of  a  paper  read  before  the  Pharmaceu- 
tical Society,  February  6,  1884,  and  printed  in  the  Phanvh.  Journ., 
3rd  series,  xiv.  623.)  The  authors  criticise  the  various  methods 
hitherto  employed  for  this  assay,  and  then  recommend  a  process  of 
their  own,  the  details  of  which  are  as  follows  : — 

Twenty  grams  of  the  dry  and  finely  powdered  root  ai^e  exhausted 
by  hot  percolation  with  a  mixture  of  equal  parts  by  volume  of 
chloroform  and  absolute  alcohol ;  if  an  extraction  apparatus  is  used 
about  GO  c.c.  of  the  mixture  is  required.  The  percolate  is  agitated 
with  two  successive  25  c.c.  of  distilled  water,  which  are  separated 
in  the  usual  way.  These  are  mixed  and  well  agitated  with  chloro- 
form to  remove  the  last  traces  of  mechanically  adherent  colouring 
matter.  The  chloroform  is  separated,  the  aqueous  liquid  rendered 
alkaline  with  ammonia,  and  agitated  with  two  successive  25  c.c.  of 
chloroform,  which  are  separated,  mixed  and  agitated  with  a  small 
quantity  of  water  (rendered  faintly  alkaline  with  ammonia),  to  re- 
move adherent  aqueous  liquid.  The  chloroform  is  then  evaporated 
over  a  water-bath  until  the  weight  of  the  atropine  and  hyoscyamine 
is  constant,  which  usually  occupies  a  little  less  than  one  hour. 

The  special  features  which  distinguish  this  process  are:  (1)  it  is 
simple  and  accurate ;  (2)  a  high  temperature  is  avoided ;  (3)  the 
solvent  employed  extracts  a  minimum  of  non-alkaloidal  constitu- 
ents ;  (4)  no  precipitants  are  used  ;  (-5)  the  use  of  acids  is  avoided  ; 
(C)  the  alkaloids  are  not  heated  with  alkalies. 

The  root  of  Airopa  Belladomia,  grown,  at  Hitchin  and  care- 
fully dried  at  100°  F.,  yielded  0-38  per  cent,  of  total  alkaloid 
(atropine  and  hyoscyamine)  when  estimated  by  this  process. 
Other  Gpeeimens  estimated  in  the  same  way  yielded  0'39  per  cent, 
and  0'35  per  cent,  of  total  alkaloid. 

Japanese  Belladonna  Root  (Scopolia  Japonica).  J.  F.  Eykm  an. 
(Nieif.  TijJschr.  Pluirm.,  May,  1884,  154,  and  June,  1884,  177.) 
The  statement  that  this  root  yields  a  powerful  mydriatic  alkaloid, 
previously  made  by  Dr.  Langgaard,  is  confirmed  by  the  author,  who 
gives  this  body  the  name  "  scopoleine,'^  and  believes  it  to  belong  to 
the  group  of  tropeines.  The  blue  fluorescence  observed  by  some 
chemists  in  aqueous  extracts  of  the  root  is  shown  b}^  him  to  be  duo 
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to  a  non-nifcrogeuou3  body,  of  the  cotupositiou  Cj.i  H^q  O5,  which  he 
proposes  to  uame  ''''  scopoletut"  aud  which  caa  be  extracted  from  the 
root  by  means  of  chloroform.  It  crystallizes  in  colourless  needles  or 
prisms,  which  are  soluble  in  hot  alcohol  aud  in  boiling  water,  form- 
ing acid  solutions  which  show  an  intense  blue  fluorescence.  This 
body,  however,  does  not  pre-exist  in  the  root,  but  in  a  decomposition 
product  of  "  scopoliu,^'  a  glucoside  of  the  formula  Cgj,  Hgy  O^j.  2  H.iO, 
obtained  by  the  author  in  white  acicular  crystals  possessing  narcotic 
but  no  mydriatic  properties.  He  believes  it  not  improbable  that 
Atropa  Belladonna,  Hyuscyamus  niijer,  and  Datura  Stramonmm  may 
also  contain  glucosides  in  addition  to  the  alkaloids  obtained  from 
them. 

Gulanclia.  (Zeitschrift  des  oesterr.  Apoth.  Ver.,  1884,  312.)  This 
Indian  drug  consists  of  the  roots  and  stems  of  Tlnospora  cordifoUa, 
also  known  as  Menispermum  cordifoliicm,  Gocciilas  cordifolius,  and 
C.  convolvulaceus.  It  is  now  re-introduced  to  the  notice  of  the 
profession  as  a  specific  tonic,  antiperiodic,  and  diuretic.  A 
description  of  the  drug  will  be  found  in  the  original  article.  The 
natives  attribute  particular  efficacy  to  an  extract  known  as  " palo." 
In  some  parts  of  India  this  drug  also  enjoys  a  reputation  as  a 
remedy  against  the  bites  of  poisonous  insects  and  snakes. 

Manaca,  or  Vegetable  Mercury.  M.  Lenardson.  (Pharm. 
Jour  a.,  3rd  series,  xv.  82.)  This  American  drug  is  described  as 
consistiug  of  pieces  of  the  stem  and  root  of  Franciacea  unijlora,  still 
covered  with  bark.  The  two  most  important  constituents  appear 
to  be  an  alkaloidal  body,  which  is  represented  by  the  formula 
C^5  H03  Nj^Og,  and  has  been  named  "  manaciue,"  aud  a  fluorescent 
substance.  Manacine  is  described  as  a  light  yellow,  very  hygro- 
scopic powder,  having  a  faint  bitter  taste  and  possessing  only  weak 
basic  properties  ;  it  melts  at  115°  C,  and  has  not  yet  been  obtained 
in  the  crystalline  form,  though  it  dialyses  readily  ;  it  is  freely 
soluble  in  water,  and  in  ethylic  and  methylic  alcohol,  but  insoluble 
in  ether,  benzene,  amylic  alcohol,  and  chloi'oform.  The  solutions  are 
very  unstable,  that  in  hydrochloric  acid  being  the  most  permanent. 
In  concentrated  solution  it  gives  with  all  metallic  salts  amorphous 
precipitates  that  are  soluble  in  water.  The  alkaloid  is  poisonous 
in  large  doses,  and  is  considered  to  be  the  active  principle  of  the 
drug.  The  fluorescent  compound  appeared  to  be  identical  in  every 
way  with  gelseminic  acid,  since  it  agreed  exactly  with  it  in  all 
the  principal  reactions,  except  that  there  was  no  separation  of 
sugar  when  treated  with  caustic  alkali  or  hydrochloric  acid  ;  but 
the  author   considers    this   character    to   have   been    attributed    to 
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gelseminic  acid  bj  Robbins  and  Wormley  tliroagh  au  erroneous 
observation.  Both  the  alkaloid  and  the  fluorescent  compound  were 
found  in  the  wood  as  well  as  the  bark. 

Jambu  Assn.  Dr.  Lyons.  (Therap.  Gaz.,  iv.  4bO.)  This  drug 
consists  of  a  mixture  of  stems  and  roots  of  unascertained  botanical 
origin,  used  in  Brazil  as  a  stimulant,  febrifuge,  and  antiperiodic  ; 
also  in  affections  of  the  uterus.  The  author  has  isolated  from  it  a 
bitter  alkaloid,  a  crystalline  neutral  body,  a  peculiar  acid,  an  essen- 
tial oil,  and  a  soft  resin,  to  the  latter  of  which  he  is  inclined  to 
attribute  the  medicinal  action  of  the  drug. 

The  Bark  of  Zanthoxylum  Caribaeum.  MM.  Heck  el  and 
Schlagdenhauffen.  (Cohiptes  Rendus,  April  21,  1884.)  In  this 
bark  the  authoi's  have  discovered  a  compound,  C12H04.O,  and  a 
poisonous  nitrogenous  base,  the  composition  of  which  they  have  not 
determined.  Nitric  acid  gives  it  a  bright  red  colour.  The  nitric 
acid  solution,  evaporated  to  dryness  on  the  water-bath,  and  treated 
with  a  dro]5  of  stannous  chloride,  does  not  turn  violet  like  brucine. 

Cortex  Ehamni  Purshianse  (Cascara  Sagrada).  J.  Moeller. 
{Pharm.  Journ.,  3rd  series,  xiv.  467.)  Convex  or  quill-shaped  pieces 
of  bark,  three  finger-breadths  or  more  in  width,  and  something  over 
2  mm.  in  thickness,  violet-brown  and  smooth  on  the  exterior  surface, 
and  Morocco  yellow  and  finely  wrinkled  on  the  inner  surface.  In 
the  older,  superficially  grooved  specimens,  the  thin,  corky,  brownish 
layer  peels  off  in  places  from  the  ochre-yellow  net-like  base  ;  in  the 
younger,  occasionally  quill-shaped  bark,  the  superior  surface  is 
broken  up  into  irregular  divisions,  a  finger-breadth  apart,  pointed 
at  both  ends,  and  about  1  mm.  in  width  at  the  middle. 

The  bark  breaks  with  a  short  fracture ;  the  external  surface  is 
smooth ;  on  the  internal  the  greater  part  is  thickly  studded  with 
very  delicate  brush-like  fibres  of  at  most  1  mm.  in  length.  To  the 
unaided  eye  the  diagonal  incision  appears  nearly  homogeneous. 
Under  the  lens  one  sees  dispersed  on  the  outer  part  bright  spots,  in 
the  bast  radiant  streaks,  with  irregularly  disposed  diagonal  lines 
between  them. 

A  description  of  the  microscopical  structure  of  this  bark  by  the 
same  author  has  been  previously  published  and  abstracted  in  the 
Year.Book  of  Fharmacy,  1883,  214. 

Cascara  sagrada  difiers  very  clearly  from  the  "cortex  frangulre" 
•which  is  officinal  in  the  German,  Norwegian,  Swedish,  Danish,  and 
Russian  pharmacopanas,  in  the  thickness  and  fragility  of  the  bark, 
the  fraugula  bark  being  at  most  1  mm.  in  thickness  and  of  a  tough 
fibrous  nature.     An   excellent  distinctive  feature  of  the  American 


MATERIA    MEDICA    AND    PHARMACY.  191 

variety  is  the  groups  of  stone  cells  found  in  the  middle  bark  and 
sparingly  in  the  bast.  These  were  also  found  to  be  absent  in  other 
varieties  of  Wiamnus  examined  by  the  author.  It  is  also  note- 
worthy that  there  is  a  hardening  of  the  radiations  of  the  medulla 
between  the  groups  of  bast  fibre,  as  in  the  case  of  the  Rhamnus 
tindorius,  thus  differing  from  most  of  the  other  Rhamnacea3. 

The  source  of  the  cascara  sagrada  (sacred  bark)  is  the  Bhaninus 
PursMana,  U.C.  (Rh.  alnifolms,  Pursh.,  Frangula  Purshiana, 
Cooper),  a  shrub  or  tree  7  m.  in  height,  which  is  found  on  the 
Pacific  slope  of  the  United  States.  Its  branches  are  covered  with 
down.  The  leaves  are  elliptical  in  shape,  5  to  8  cm.  in  length  and 
3  to  8  cm.  in  width,  having  a  leaf-stalk  of  2  cm.  in  length,  blunt  at 
the  base,  pointed  and  dentated  at  the  margins.  When  young  the 
leaves  are  thickly  covered  with  hair,  but  later  become  smooth, 
similar  to  the  leaves  of  the  Frangula  Purshiana,  Gray,  indigenous 
to  the  southern  states.  The  flowers  are  disposed  in  dense  corymbs, 
are  small  and  white,  and  develop  into  black  triangular  fruit  the  size 
of  a  pea,  each  containing  three  shining  seeds. 

Cascara  sagrada  seems  to  be  identical  with  chittem  or  shittera 
bark,  under  which  name  Ed.  A.  Mayer  learned,  as  early  as  1850, 
that  the  bark  was  used  by  the  Indians  and  trappers  of  California  as 
a  cathartic.  More  recently  it  has  been  very  extensively  employed 
in  America,  where  it  is  regarded  very  highly  as  a  remedy  in  consti- 
pation and  dyspepsia. 

Two  pi'eparations  manufactured  from  the  bark  are  almost  ex- 
clusively employed :  an  alcoholic  extract  and  an  elixir,  made  with 
dilute  alcohol  and  glycerin,  and  the  oils  of  orange  and  cinnamon, 
etc.  A  formula  for  the  preparation  of  these  was  submitted  by 
George  W.  Kennedy  to  the  American  Pharmaceutical  Association 
(reprinted  in  the  Druggists'  Circular  and  Chemical  Gazette,  August, 
1881,  and  in  the  Pharmaceutical  Journal  and  Transactions,  Septem- 
ber, 1881).  Complaints  are  already  made  of  the  existence  of  false 
varieties  in  the  market.  In  the  March,  1882,  number  of  the 
Therapeutic  Gazette,  it  is  stated  that  owing  to  the  ignorance  of 
the  drug-gatherers  a  large  quantity  of  worthless  and  inert  bark 
of  other  varieties  has  been  placed  on  the  market. 

Cascara  Amarga.  F.  A.  Thompson.  (Amer.  Journ.  Pharm., 
1884,  330.)  Cascara  amarga,  also  known  as  Honduras  bark,  is  ob- 
tained from  a  tree  indigenous  to  Mexico.  Specimens  of  this  bark 
have  been  submitted  to  Dr.  Vasey,  of  the  Department  of  Agriculture 
at  Washington,  for  examination,  resulting  in  the  opinion  that  it 
belonged  to  the  genus  Picramnia  (from  picros,  bittei',  and  thamnos, 
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shrub),  which  numbers  no  less  than  twenty  species.  Dr.  Vasey, 
having  only  two  varieties  in  his  possession,  was  unable  to  determine 
the  exact  variety.  Picramnia  is  said  by  different  botanists  to  belong 
to  the  natural  order  Anacardiacete. 

The  bark  as  seen  in  commerce  is  mostly  deprived  of  its  outer 
bark,  which  is  from  one  to  three  millimeters  thick,  of  a  brownish 
grey  colour,  striated,  and  much  divided  by  numerous  longitudinal 
fissures.  After  being  immersed  in  water,  it  assumes  a  greenish 
yellow  tint.  The  inner  bark  is  of  a  deep  brown  colour,  three  or 
four  millimeters  thick,  hard  and  firm,  of  a  bitter  taste,  and  on 
examination  of  a  transverse  section  numerous  white  spots  are  to 
be  seen,  which  appear  to  be  filled  with  a  white,  insoluble,  inert  sub- 
stance. 

Microscopical  Examination. — The  outer  or  cork  bark  is  com- 
posed of  twenty-five  or  thirty  rows  of  regular  thick- walled  cells, 
filled  with  red  colouring  matter.  The  middle  bark  is  composed  of 
large  irregular  parenchyma  cells,  making  up  the  greater  share  of 
the  whole  bark.  Throughout  this  portion  of  the  bark  are  numerous 
sclerenchyma  cells,  arranged  in  groups,  and  also  one  to  three  rows 
are  always  found  close  to  the  outer  bark.  These  sclerenchyma 
cells  make  a  prominent  marking,  as  seen  with  the  naked  eye, 
in  the  cross-section.  Also,  at  intervals,  are  one  to  three  ranked 
series  of  sclerenchymatous  fibres  or  bast- fibres,  arranged  tan- 
gentially,  which  turn  brown  after  treatment  with  iodine.  The 
inner  bark  does  not  differ  very  much  from  the  middle,  except  that 
it  is  divided  by  several  rows  of  medullary  rays  composed  of  regular 
cells. 

The  author's  chemical  examination  of  the  bark  has  revealed  the 
presence  of  an  alkaloid  which  he  proposes  to  name  picravmine.  It 
is  a  white,  crystallizable,  tasteless  substance,  having  a  low  fusing- 
point,  freely  soluble  in  chloroform,  less  soluble  in  ether  and  benzene ; 
insoluble  in  dilute  acids  and  fixed  alkalies  ;  and  when  fused  on 
platinum  foil  develops  a  strong  fat- like  odour,  reminding  one  of  the 
odour  of  the  fats  when  fused.  A  small  portion  allowed  to  crystal- 
lize from  hot  alcohol  deposited  white  acicular-shaped  crystals. 

Analysis  of  Samples  of  Natural  and  Renewed  Succirubra  Bark 
from  the  same  Quills.  J.  Hodgkin.  (Flmnn.  Jo^irn.,  livd  series, 
xiv.  481.)  A  parcel  in  a  recent  consignment  of  Ceylon  succirubra 
consisted  of  quills  of  natural  and  renewed  bark  in  juxtaposition  : 
these  quills  were  about  a  foot  long,  the  upper  half  beiug  renewed 
bark  (No.  3),  whilst  the  lower  portion  was  natural  (No.  2).  As  in 
the  same  consignment  there  were  parcels  of  bark  entirely  natural 


MATERIA    MEDICA    AND    PHARMACY. 


193' 


(No.  1),  as  also  bark  entirely  renewed  (No.  4),  an  opportunity 
offered  itself  for  testing  whether  the  renewed  and  natural  barks' 
in  direct  contact  with  one  another  afforded  intermediate  results  to 
those  obtained  from  the  unmixed  barks.  The  quantity  experi- 
mented upon  in  each  case  was  identical,  and  the  percentage  of 
moisture  contained  in  the  various  barks  was  noted,  in  order  that  the 
analyses  might  be  brought  to  one  level  for  greater  ease  in  comparison. 
The  results,  therefore,  have  been  calculated  to  Moens'  standard 
hydration,  viz.,  13"5  per  cent.  The  natural  bark  was  carefully 
separated  from  the  renewed  bark  by  means  of  a  pair  of  scissors. 
This  was  easily  done,  since  the  quills  were  thin  and  the  bark  some- 
what flexible,  owing  to  the  high  percentage  of  moisture  contained 
therein. 


*-                   1    " 

No. 

Description  of  Bark. 

II! 

|3" 

M 

3^ 
'5  J 

o 

'a 

3 

•3 

'3 
c 

'6 

1 

Natural  Quills 

Natural 

13-33 

1-35-2 

0-948 

1-014 

0-711 

0-661 

Trace 

1-222 

3-608 

2 

Nat.  portion  from Quills 

Renewed, 

14'61 

0-622 

0-941 

0-467 

0-706 

0-819 

•• 

0-888 

2-910 

3 

Renewed  portion  from  the 

same  Quills 

15-96 

1-474  ;  2-076 

1050 

1-557 

0-817 

0-051 

0-810 

4-285 

4 

Renewed  Quills 

13-84 

2-311    2-379 

1-744 

1-781    0-717 

Trace 

0-871     6-116 

It  is  worthy  of  note  that  the  hydration  differed  considerably  in 
the  natural  and  renewed  portion  in  the  same  quill.  The  renewed 
portions  contained  more  water,  probably  owing  to  the  soft,  spongy 
renewal,  which  had  evidently  been  accomplished  by  shaving  and 
not  stripping. 

If  it  should  be  the  case  that  the  natural  bark  (No.  2)  had 
suffered  in  the  renewal,  it  will  probably  be  found  to  be  owing  to 
some  temporary  injury  to  the  tree,  caused  by  the  shaving  process, 
as  in  Mclvor's  experiments  no  such  deterioration  was  found.  As 
regards  No.  3,  of  course  the  reason  for  such  a  small  increase  in 
alkaloid  is  due  to  the  fact  that  this  bark  consisted  of  those  portions 
of  the  quill  where  the  shaving  ended,  and  consequently  only  a  very 
thin  layer  of  original  bark  had  been  removed. 

Where  a  thicker  layer,  as  in  No.  4,  had  been  removed,  the  in- 
crease in  alkaloids  was  well  marked.  No.  3  was  the  only  one  that 
gave  an  appreciable  quantity  of  quinidine,  the  others  only  giving  a 
faint  trace. 

Assay  of  Cinchona  Bark.  A.  Petit.  (American  Brngg.,  1884, 
109.)     Prolhus  has  shown  that  the   whole  of  the  alkaloids  of  cin- 
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chona  bark  may  be  obtained  in  solution  by  ti-eating,  say  40  grams 
of  the  powdered  bark  with  800  grams  of  a  mixture  composed  of — 

Alcohol,  95  per  cent 67  parts. 

Ether,  sp.  gr.,  0-724         ....     733     „ 
Water  of  Ammonia  ,         .         .         .       32     ,, 

Comparative  experiments  by  the  author  have  shown  that  the  bark 
must  be  in  as  fine  powder  as  possible,  and  that  if  the  mixture  be 
shaken  every  five  minutes,  the  exhaustion  is  as  complete  after  one 
hour,  as  it  will  be  after  five  or  six  hours  if  merely  macerated.  The 
next  step  is  to  pour  off  600  grams  of  the  liquid,  corresponding  to 
three-fourths  of  the  alkaloids  contained  in  the  bark,  that  is,  repre- 
senting 30  grams  of  the  latter.  Now  add  to  the  ethereal  liquid 
enough  of  a  solution  containing  one-fourth  of  its  weight  of 
sulphuric  acid,  so  that  the  aqueous  layer  which  separates  shall 
be  just  acid.  In  general,  about  20  c.c.  will  be  sufficient.  This 
aqueous  layer  contains  all  the  alkaloids  of  the  ethereal  liquid. 
The  layer  is  separated  by  a  suitable  funnel  (in  fact,  the  ethereal 
liquid  should  be  in  a  sepai\iting  funnel  when  treated  with  the  acid), 
and  the  ethereal  liquid  again  agitated  with  5  c.c.  of  the  diluted  acid 
and  15  c.c.  of  water.  This  portion  is  likewise  separated  and 
added  to  the  former.  Now  heat  the  aqueous  liquid  on  a  water- 
bath  in  order  to  get  rid  of  the  dissolved  ether,  then  dilute  it 
with  two  volumes  of  water  and  precipitate  with  caustic  soda 
in  excess.  On  stirring  with  a  glass  rod,  the  alkaloids  coalesce 
together  in  a  mass.  The  same  result  may  also  be  obtained  by 
warming  the  liquid  on  the  water-bath.  Transfer  the  alkaloids  to 
a  tared  capsule  and  dry  them  at  a  temperature  of  100°  C.  (212°  F.), 
If  the  liquid  is  not  perfectly  clear,  it  is  passed  through  a  tared 
filter,  and  the  gain  in  weight  of  the  latter,  when  dried  at  100°  C, 
added  to  the  alkaloids  in  the  capsule.  We  have  now  the  weight  of 
the  total  alkaloids  contained  in  the  30  wrams  of  bark,  and  from  this 
we  may  calculate  the  quantity  contained  in  one  kilogramme. 

The  next  step  is  to  ascertain  the  proportion  of  alkaloids  soluble 
in  ether.  Proceed  as  follows:  Dissolve  the  total  alkaloids  in  a 
slight  excess  of  sulphuric  acid.  Add  25  c.c.  of  ether  (sp.  gr. 
0*724)  and  5  c.c.  of  water  of  ammonia,  and  shake.  The  alkaloids 
soluble  in  ether  are  thereby  taken  up.  Decant  the  ether  ;  shake 
again  with  10  c.c.  of  ether,  and  decant  again.  Unite  the  ethereal 
solutions,  let  stand  fifteen  minutes,  so  that  the  alkaloids  which  are 
but  little  soluble  in  this  menstruum  may  deposit ;  decant  again,  and 
shake  the  clear,   decanted  ethereal  liquid  with   10   c.c.  of  diluted 
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sulphuric  acid  (1  in  20).  Separate  tlie  aqueous  liquid:  agitate  the 
ethereal  solution  with  5  c.c,  more  of  the  dilute  acid,  and  add  the 
second  aqueous  layer  to  the  first.  Dilute  the  united  liquids  with 
water  to  25  c.c,  heat  to  boiling,  and  saturate  with  pure  diluted 
water  of  ammonia  (1  in  5).  As  soon  as  the  reaction  is  faintly 
alkaline,  the  heating  is  interrupted.  The  sulphate  of  quinine  will 
now  separate  in  fine  needle-shaped  crystals.  When  completely  cold 
collect  it  upon  a  tared  filter,  and  wash  it  with  a  cold  saturated  solu- 
tion of  sulphate  of  quinine ;  finally  dry  it  at  100°  C.  (212°  F.;,  until 
the  weight  remains  constant.  We  have  now  the  weight  of  sul- 
phate of  quinine  obtainable  from  30  grams  of  bai'k,  and  there- 
fore, by  a  simple  calculation,  that  contained  in  one  kilogramme. 

In  order  to  prove  that  the  sulphate  of  quinine  thus  obtained  is 
pure,  the  salt  is  dissolved  with  the  aid  of  sulphuric  acid,  and  ex- 
amined by  the  polariscope.  If  the  rotatory  power  does  not  approach 
sufficiently  close  to  —  23S"3  with  sodium  light,  at  a  temperature 
of  15°  C,  the  salt  must  be  purified  by  a  renewed  treatment  with 
ether  and  ammonia  and  recrystallization.  According  to  the  author's 
experience,  the  polarimetric  deviation  is  proportional  to  the  quantity 
of  salt  dissolved  ;  the  amount  of  sulphuric  acid  does  not  influence 
this  deviation,  provided  it  is  present  in  at  least  sufficient  quantity 
to  form  bisulphate  of  quinine.  In  practice  the  author  prefers  a 
solution  containing  1  gram  of  basic  sulphate  dried  at  100  C°.,  dis- 
solved in  2  c.c.  of  one-tenth  per  cent,  sulphuric  acid,  and  enough 
distilled  water  to  make  20  c.c.  Under  these  conditions  the  polaris- 
cope deviation  is  — 100°  for  pure  sulphate  of  quinine  at  15°  C. 
According  to  the  author's  experiments,  it  is  necessary  to  add  to  the 
observed  degree  about  one  degree  for  every  four  degrees  of  tempera- 
ture above  15°  C.  These  different  treatments  by  acid,  and  the  sepa- 
rations of  the  ether,  are  very  rapidly  performed  if  the  operator  has 
had  some  previous  practice  in  these  manipulations.  A  few  hours 
are  sufficient  to  make  a  complete  assay  of  cinchona  by  this  process. 

Grlobiilaria.  E.  Heckel  and  M.  Schlagdenhauffen.  (Ann. 
Chim.  Fhys.  [3],  xxviii.  67-81.)  E.  Heckel's  previous  results 
respecting  the  composition  of  globularia  will  be  found  in  the 
Year-Booh  of  Pharmacy,  1883,  p.  216. 

In  the  present  paper  the  authors  furnish  additional  information 
respecting  the  analyses  of  stalks  and  leaves  of  Globularia  alypum, 
and  G.  vulgaris,  and  the  properties  of  certain  of  the  constituents. 
In  the  former  plant,  Walz,  in  1857,  found  a  new  glucoside,  globu- 
larin.  The  authors  recognise  the  presence  of  some  substances 
overlooked  by  Walz,  and  they  find  that  the  tannin  of  the  plant  is 
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no  special  modification.  The  substances  separated  and  estimated 
by  tbem  are  globularin,  cinnamic  acid,  potassium  and  sodium 
cinnamates,  tannin,  mannite,  glucose,  chloropliyli,  resins,  colouring 
matters,  and  fixed  salts.  The  presence  of  the  volatile  compound 
detected  by  Walz  was  confirmed,  but  it  exists  in  quantity  too 
small  for  examination,  at  least  with  the  amount  of  material  at  the 
authors'  disposal ;  they  think  it  may  be  cinnamic  aldehyde,  and  that 
it  may  be  the  cause  of  the  peculiar  excitement  produced  by  the 
administration  of  the  extract.  The  globular etin  and  paraglobu- 
laretin  of  Walz  are  merely  products  of  decomposition. 

Phoradendron  Flavescens.  J.  Moeller.  (PJiarm.  Cenfmlhalle, 
1883,  No.  14  ;  Amer.  Journ.  Pharm.,  1883,  421.)  The  author  has 
examined  the  drug,  consisting  of  dried  stems,  leaves,  and  flowers. 

The  stem  fragments  ai-e  of  the  thickness  of  a  quill  and  about  the 
length  of  a  finger,  varying  in  colour  between  gamboge  yellow  and 
blackish  brown,  wrinkled,  and  with  opposite  leaf  scars.  The  cuticle 
is  thick,  on  the  youngest  branches  beset  with  short,  conical,  thick- 
ened hairs,  frequently  in  pairs ;  the  bark  is  relatively  thick,  contains 
groups  of  stone  cells  and  lighter  coloured  bast  bundles  arranged  in 
a  circle,  and  is  free  from  starch ;  the  wood  contains  starch  in  the 
pith,  in  the  medullary  rays,  and  in  the  scattered  wood  parenchyma 
cells.  The  leaves  are  smooth,  when  full  grown,  oblong  or  roundish 
elliptic,  about  6  cm.  long,  sometimes  spatulate,  short  petiolate, 
leathery,  with  the  margin  entire,  the  upper  surface  finely  wrinkled 
and  without  visible  nervation,  the  lower  surface  distinctly  three- 
nerved,  and  the  nerves  sparingly  branched.  The  cuticle  is  thick  ; 
the  epidermis  consists  of  polygonal  cells,  and  has  on  the  lower 
surface  numerous  stomata;  there  is  no  distinct  palisade  layer,  the 
mesophyll  consisting  of  thin-walled,  loosely  united  cells  with  a  few 
intercellular  spaces,  and  containing  tannin,  mostly  also  yellow 
resin,  and  in  scattered  cells  near  the  fibro-vascular  bundles,  also 
crystalline  groups  of  calcium  oxalate. 

The  flowers  are  axilliary,  in  whorled  spikes,  quite  small,  some- 
what imbedded  in  the  axis,  three  cleft,  the  pistillate  ones  in  two 
or  three  whorls,  with  a  hypogynous  one-celled  ovary  and  a  two- 
lobed  stigma ;  the  staminate  flowers  longer  and  denser,  with  three 
stamens  united  to  the  base  of  the  perianth. 

Mountain  Sage  (Sierra  Salvia).  J.  Moeller.  {Pharm..  Central- 
halle,  1883,  No.  17.  From  Amer.  Journ.  Pharm.)  The  author 
gives  the  following  description  of  this  bitter  aromatic  drug  : — 

The  stems  attain  about  the  thickness  of  a  quill,  are  somewhat 
angular,  woody,  and  with  leafy  branches.     The  leaves  are  short, 
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petiolafce,  divided  antler-like,  the  upper  ones  lanceolate  or  spatulate, 
sessile,  scarcely  Smm.  (^  inch)  long  and  1  mm.  (^V  inch)  broad. 
The  erect,  nearly  globular  small  flower-heads  are  on  short  pedicels 
in  the  axils  of  the  leaves,  either  single  or  in  small  racemes.  The 
outer  involucral  scales  resemble  the  leaves,  the  inner  ones  are 
broader,  ovate,  three-cleft,  membranous,  and  long-ciliate.  The 
receptacle  is  flat,  long-villose,  and  bears  a  small  number  of  yellow- 
tubular  florets. 

The  hairs  are  quite  characteristic,  T-shaped ;  the  basal  cell 
projects  somewhat  above  the  dense  cuticle,  and  is  surrounded  by 
two  thin- walled  stipitate  cells  and  a  terminate  cell,  which  is  forked, 
thick-walled,  and  shows  an  internal  cavity  only  at  the  fork.  The 
hairs  are  coloured  faintly  yellow  by  aniline  sulphate.  The  author 
doubts  the  identity  of  the  plant  with  Artemisia  frigida,  Wild., 
which  is  indigenous  to  Siberia. 

Constituents  of  Ericaceae.  R.  Thai.  (Pharm.  Zeit.fur  Eussl., 
1883,  N'os.  14-18;  Amer.  Journ.  Pharm.,  1883,  p.  468.)  The  author 
prepared  ericolin  from  300  pounds  of  the  herb  of  Ledum  palustre, 
by  boiling  it  in  a  still  with  water,  precipitating  with  acetate  and 
subacetate  of  lead,  freeing  the  precipitate  from  lead,  evaporating 
to  an  extract,  and  exhausting  this  with  spirit  of  ether.  Ericoliu, 
Cog  II30  O3)  is  inodorous,  brown-yellow,  sticky,  hygroscopic,  strongly 
bitter,  vei-y  soluble  in  alcohol  and  ether-alcohol,  very  sparingly 
soluble  in  ether,  chloroform,  and  benzene,  and  gradually  decom- 
posed when  in  contact  with  water,  the  odour  of  ericinol  being 
developed,  sugar  dissolved,  and  a  brown  powder  separated,  which 
aggregates  into  a  blackish  brown  mass.  This  decomposition  is 
rapidly  effected  by  heating  with  dilute  mineral  acids  and  ericinol, 
C20  Hog  O,  by  combining  with  water,  is  further  converted  into 
hijdroericinol,  C^o  Hog  0^.  The  latter  is  a  thick  fluid,  brown-yellow, 
of  a  peculiar  strong  odour,  and  a  balsamic,  not  bitter  taste ;  on 
keeping  even  in  vacuo  it  becomes  partly  insoluble  in  ether. 

Ei'icolin  prepared  from  Calluna  vulgaris  difi'ered  somewhat  from 
the  preceding.  By  following  the  process  given  in  outline  above, 
and  treating  the  ether-alcoholic  extract  with  warm  dilute  sulphuric 
acid,  the  odour  of  ericinol  was  observed,  and  the  presence  of 
ericolin  shown  in  uva  ursi  and  twenty-nine  other  ericaceae;  namely, 
six  species  of  Erica,  ten  of  Rhododendron,  three  of  Vacciniura, 
three  of  Azalea,  in  Gaultheria  Shallon,  Pursh,  Clethra  arborea, 
Eriodictyon  glutinosum,  Epigsea  repens,  and  Ledum  latifolium. 
The  last  two  species  and  the  rhododendrons  gave  the  strongest 
odour  of  ericinol. 
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The  lead  precipitate  mentioned  above  contains  leditannlc  acid, 
^15  ^20  Og.,  which,  in  addition  to  the  properties  described  by 
Willigk  (1852),  was  found  to  have  a  distinctly  acid  reaction  and 
acidulous  astringent  taste ;  it  dissolves  with  difficulty  in  ether, 
more  readily  in  acetic  acid,  and  its  aqueous  solution  precipitates 
cinchonine  sulphate,  dingy  flesh-coloured;  lead  acetate,  light 
yellow;  tartar  emetic,  bi"own;  copper  acetate,  brown-black. 
Gelatin  causes  a  copious  precipitate,  and  silver  nitrate  is  reduced. 
By  dilute  mineral  acids  it  is  split  up  into  water  and  ledixantldn, 
C3Q  Hgj^  0^3  ;  the  latter  is  brown-red,  sparingly  soluble  in  water, 
and  freely  soluble  in  alcohol  before  drying. 

The  author  prepared  also  callutannic  acid,  which  resembles  the 
above,  but  yields  with  gelatin  only  a  turbidity.  He  instituted  also 
comparative  experiments  with  'pini/picrin,  and  confirmed  its  close 
resemblance  to  ericolin,  which  had  already  been  observed  by 
Kawalier  (1852),  but  could  not  prove  the  identity  of  the  com- 
pounds. 

Gouania  Domingensis.  (Abstracted  from  Fharm.  Centralhalle, 
1883,  No.  14,  by  J.  M.  Maisch.)  The  cylindrical  stems  are  8  to 
16  mm.  (i  to  f  inch)  thick  ;  the  dingy  grey-brown  bark  is  1  mm. 
(2^  inch)  thick,  longitudinally  wrinkled,  and  with  difficulty 
separated  from  the  wood.  The  very  thin  cork  consists  of  some- 
what flattened  cells,  with  mostly  the  inner  wall  thickened,  and 
containing  a  red-brown  mass.  The  middle  bark  contains  chloro- 
phyll, and  in  many  cells  single  monoclinic  crystals  of  calcium 
oxalate,  the  primary  bast  bundles  in  small  groups,  the  fibres  broad, 
usually  roundish  and  with  distinct  layers,  occasionally  groups  of 
small,  lemon-yellow  stone  cells  inclosing  crystals.  The  inner  bark 
consists  of  extended  bast  bundles  divided  by  the  delicately-celled 
medullary  rays,  and  surrounded  by  rows  of  crystal  colls.  The 
bast  fibres  are  long,  thin,  and  characterized  by  the  sharply-defined 
primary  membrane.  The  sieve  tubes  in  the  inner  layer  are  pro- 
minent from  their  large  apertures,  and  in  the  older  layers  appear 
shrunken  in  branching  cords  forming  the  so-called  horn  bast.  The 
joints  of  the  sieve  tubes  are  about  "4  mm.  long,  and  have  the 
transverse  membrane  horizontal,  coarsely  porous,  and  mostly 
covered  with  thick  callus.     The  bark  is  free  from  starch. 

Zinc  chloride,  with  iodine,  imparts  a  violet  colour  to  the  entire 
primary  bast  fibres,  and  with  considerable  swelling  to  the  secondary 
layers  of  the  secondary  bast  fibres  and  to  the  sieve-tube  walls. 
All  other  cell  membranes  are  coloured  yellow,  and  the  contents 
of  tangential  groups  of  parenchyma  cells  in  the  soft  bast  brown. 
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These  contents  are  insoluble  in  cold  water  and  potash  solution, 
almost  completely  soluble  in  boiling  water,  and  are  coloured  black 
by  ferric  salts.  Other  parts  of  the  bark  are  free  from  tannin.  The 
bast  parenchyma  is  thin  walled  ;  the  cells  of  the  medullary  rays 
become  sclerotic  only  in  old  stems. 

The  wood  is  in  circular  layers,  the  early  ducts  of  each  year  often 
larger,  the  several  layers  varying  in  thickness,  occasionally  rather 
compact,  frequently  very  porous,  the  wood  cells  not  numerous. 
The  ducts  are  usually  imbedded  in  parenchyma,  appear  transversely 
I'ound  or  roundish,  are  sometimes  "3  mm.  in  diameter,  and  upon  the 
walls  dotted.  The  parenchyma  contains  rows  of  crystal  cells  ;  the 
pith  has  the  cell  walls  somewhat  thickened,  and  contains  scattered 
crystals. 

The  bark  has  a  bitter  taste.  The  yellow  colouring  matter  is 
contained  in  the  membrane,  and  yields  with  hot  water  a  tasteless 
solution,  which  does  not  react  with  ferric  chloride  or  alkalies. 

Microscopic  Examination  of  Grindelia  Robusta.  J.  Moeller. 
(Pharm.  Gentralhalle,  1883,  No.  19 ;  Amer.  Journ.  Pharm.,  1883, 
5GG.)  The  young  parts  of  the  cylindrical  stem  are  covered  with 
white,  soft  hairs.  The  leaves  are  thickish,  sessile,  more  or  less 
amplexicaul,  spatulate-lanceolate  dentate,  and  pellucid-punctate. 
The  secondary  nerves  are  sparingly  branched,  and  at  some  distance 
from  the  margin  form  slings.  The  flower  heads  terminate  the 
branches.  The  involucre  consists  of  several  rows  of  narrow 
spatulate,  smooth,  sharp-edged  scales,  which  are  curved  back  at 
the  apex,  and  are  covered  with  a  brown  glutinous  mass.  The 
receptacle  is  somewhat  convex ;  the  florets  are  tubular,  yellow,  and 
hermaphrodite. 

The  resinous  covering  of  the  leaves  is  secreted  by  the  glandular 
hairs,  which  are  always  simple,  frequently  with  a  double  row  of 
cells,  and  occasionally  parenchymatic ;  the  terminal  gland  is  four- 
to  several-celled.  Similar  but  pointed  hairs  are  likewise  observed. 
The  mesophyll  is  a  loose  tissue  with  indistinct  palisade  layer, 
supported  by  thicker  walled  cell  rows,  which  extend  transversely 
through  the  leaf.     The  thin-walled  cells  contain  much  tannin. 

A  previous  notice  will  be  found  in  the  Year-Booh  of  Pharmacy , 
1878,  pp.  197  and  371. 

Munjeet  Stems  (Eubia  Cordifolia)  in  Chiretta.  W.  Elborne. 
{Pharm.  Journ.,  3rd  series,  xiv.  538.)  Attention  has  previously 
been  called  to  this  adulteration  by  E.  A.  Webb  (Pharm.  Journ., 
3rd  series,  i.  367).  Recently  it  has  been  again  observed  by  H. 
Woolley,  and  brought  by  him  under  the  notice  of  the  author,  who 
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now  supplies  the  following  distinguishing   characters  of  the   two 
plants : — 

Euhia  corch'folia.  Oplielm  cliirefta. 

Stem. — Long,  trailing,  outer  bark  mainly  absent ;  Stem. — Erect,    smooth, 

stems  on  that  account  round,  and  of  a  dull  red      Fracture,      white,     with 
colour.     ■\Vlicn  the  outer  bark  remains  attached       shrunken  pith. 
(at   apex),  quadrangular,  covered   with  minutest 
prickles    at    the   angles.      Fracture,    red.      Pith, 
absent. 

Leaves. — Lamina,    about   one    inch   in   length,  Leaves. — Sessile. 

obcordolanceolate,  five  ribbed,  ribs  armed  with 
prickles ;  supported  on  long  petioles,  ari'anged  in 
whorls  of  four  at  the  nodes,  the  latter  very  con- 
spicuous. 

Examined  microscopically,  the  internal  structnre  of  each  13  so 
marked  that  a  glance  will  suffice  to  distinguish  them.  In  the 
section  of  B.  cordifolia  it  will,  however,  be  noticed  that  the  woody 
tissue  is  more  abundant,  permeated  with  very  large  vessels,  and 
coloured  throughout  with  red  matter. 

Microscopic  Characters  of  Tonga.  J.  Moeller.  (Phann.  Journ. 
ord  series,  xiv.  884,  from  Therapetdic  Gazette.)  Coarsely  cut, 
partially  pulverized  stalks  of  two  different  and  easily  distinguish- 
able plants.  The  mixture  has  a  strong  odour  reminding  one  of 
fenugreek. 

The  greater  bulk  of  this  drug  consists  of  irregularly-shaped 
fragments  of  the  stalk  of  a  plant,  seldom  exceeding  2  cm.  in 
length,  sometimes,  pei'haps,  as  thick  as  a  man's  finger,  vei'y  light 
and  porous  on  the  cut  or  broken  surfaces  or  barkless  portions, 
covered  with  a  cork-coloured  or  dark  brown  bark ;  or  of  round 
stalks  of  the  thickness  of  a  quill  and  ribbed  lengthwise  ;  or  of  flat 
pieces  of  bark  which,  to  judge  from  their  size  and  form,  evidently 
belong  to  the  said  fragments.  The  stem  is  composed  of  closely 
arranged  bundles  of  dense  fibres  and  covered  by  a  comparatively 
thin  bark  traversed  by  hard,  whitish  streaks.  This  part  of  the 
drug  has  a  specific  odour  and  a  delicate  taste,  slightly  reminding 
one  of  vanilla. 

The  peridei'mis  consists  of  five  to  eight  rows  of  flat  cells,  some 
of  which  are  thin-walled,  the  majority,  however,  being  thickened 
almost  to  obliteration.  The  cells  of  the  bark  parenchyma  are  large 
and  thin. walled,  scarcely  05  mm.  broad,  and  covering  but  a  small 
area.  In  older  plants  they  reach  2  millimetres  ia  width  and  have 
numerous  irregularly  disposed  fibres,  which  are  each  of  them  dis- 
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tinguislied  by  a  well-developed  bast  bundle,  presenting  a  kidney- 
formed  section,  in  the  concavity  of  which,  which  always  faces 
inwards,  are  a  small  number  of  narrow  tracheae.  A  few  isolated, 
spindle-shaped,  strongly  solidified  bast  fibres,  0'025  mm.  in  diameter, 
are  to  be  found  irregularly  distributed  amongst  the  parenchyma. 
The  vascular  bundles  of  the  plant  are  distinct  from  the  peripheric 
fibres,  owing  to  the  different  location  of  the  bast  and  greater 
development  of  the  wood,  in  which  occurs  a  single  vessel,  or  more 
rarely  a  pair  of  vessels,  distinguished  by  a  broad  lumen  (0*15  mm.). 
Raphidaj  and  glandular  ducts  are  found  within  the  principal  parts 
of  the  stem,  and  especially  in  the  bark  parenchyma. 

This  ingredient  of  the  tonga  is  derived,  as  Holmes  (see  Year- 
Boole  of  Pharmacy,  1880,  p.  185)  had  first  suspected,  and  as  has 
since  been  repeatedly  proved,  from  a  species  of  Ai'oid  found  in  the 
Fiji  and  New  Hebrides  Islands,  and  known  under  the  name  of 
Rapliidoplwra  vitiensis,  Schott.  Ifc  is  a  variety  of  Rapliidophora 
pertusa,  Schott,  Monstera  pinnatijida,  C.  Koch,  found  on  the  coast 
of  Coromandel,  in  Ceylon,  Java,  Timor,  and  in  those  parts  of 
Australia  which  lie  within  the  tropics. 

The  other  and  less  bulky  component  part  of  this  drug  consists 
of  small  particles  of  bark,  seldom  as  large  as  a  finger  nail,  and  not 
more  than  1  millimetre  in  thickness.  The  outer  side  of  this  bark 
is  scaly,  and  in  colour  it  varies  from  an  ochre  yellow  to  a  tile  brown 
hue;  the  inner  side  is  dark  brown  and  wrinkled.  It  is  a  fine- 
grained, brittle  bark,  showing  a  chocolate-coloured  section  sprinkled 
■with  bright  spots  or  points,  and  is  wholly  insipid  and  odourless. 

The  corky  layer,  which  is  no  thicker  than  paper,  is  composed  of 
cubic  cells,  with  walls  almost  always  very  thin  on  the  inner  side, 
but  occasionally  thickened.  This  coating  lies  immediately  con- 
tiguous to  the  inner  bark,]  which  is  traversed  by  one-  to  three- 
seried  medullary  rays,  the  alternating  spaces  between  which  seldom 
exceed  0'5  mm.  The  bast  rays  consist  of  alternately  arranged 
layers  of  parenchyma  and  sieve  tubes ;  the  membranes  of  both  are 
dense,  present  an  almost  gelatine-like  appearance,  and  are  wholly 
devoid  of  bast  fibres.  On  the  other  hand,  groups  of  parenchyma 
often  become  sclerotic,  which  change  is  frequently  accompanied  by 
a  moderate  increase  of  their  elements,  the  form  of  which,  however, 
is  not  materially  changed.  The  density  of  the  walls  of  these, 
although  formed  of  the  most  delicate  layers,  increases  to  an  almost 
complete  solidification,  but  they  are  still  perforated  by  numerous 
minute  pores,  visible  only  under  a  very  powerful  microscope. 
Where  the  stone  cells  of  neighbouring  groups  come  into  contact 
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with  each  other,  which,  by  the  way,  but  seldom  occurs,  the  medullary 
ray  passing  through  them  becomes  sclerotic.  Nearly  all  the 
medullary  ray  cells,  as  also  many  of  those  of  the  bast  parenchyma, 
are  heavily  charged  with  crystal  sand  or  raphides.  The  sieve-tubes 
are  somewhat  more  open  ;  their  transverse  plates  are  occasionally 
to  be  seen  in  the  section  of  the  bark  itself. 

The  author  says  that  this  ingredient  is  the  bark  of  the  Premna 
taitensis,  D.C.  (Pharm.  Centralhalle,  1881,  548),  a  species  of  the 
Verbenacere  found  on  the  Society  Islands,  and  called  "  aro  "  by  the 
natives,  and  in  this  he  is  corroborated  by  its  anatomical  structure. 

Folia  Chekan.  J .  M  o  e  1 1  e  r .  (  Therajjeutic  Gazette. )  The  dried 
leaves  with  a  few  fragments  of  leaf-stalks. 

The  leaves  are  stiff,  although  not  very  brittle  ;  the  majority, 
therefore,  when  received  in  good  condition  are  very  delicately 
wrinkled,  of  a  bright  green  colour,  with  a  yellowish  streak,  short 
stem,  somewhat  curled  at  the  rim,  and  bald  on  each  side.  On  the 
superior  surface,  which  to  the  unassisted  eye  appeai-s  finely  granu- 
lated, the  central  nerve  only  is  visible  in  the  majority  of  leaves  ;  it 
is  only  in  the  larger  leaves  that  secondary  nerves  may  be  traced  to 
the  circumference.  On  the  lower  surface  the  nerves  on  all  leaves 
are  prominent.  The  leaves  are  dotted  with  transparent  points, 
though  in  the  smaller  leaves  these  points  are  visible  only  under  the 
glass. 

The  leaves  are  elliptical  to  oval  in  shape,  pointed  at  the  top,  and 
narrowed  at  the  base;  they  vary  in  size  (from  1  to  4  cm,.  in  length), 
although  the  porportion  between  the  length  and  breadth  is  constant 
(1  :  2"5}.  The  leaves  are  quite  odourless;  on  being  rubbed  between 
the  fingers  they,  however,  emit  an  agreeable  aromatic  odour.  Their 
taste  is  at  first  purely  aromatic,  but  is  afterwards  strongly  bitter. 

Microscopic  Characteristics. — The  cuticle  is  particularly  developed 
on  the  superior  surface  of  the  leaf;  a  double  row  of  palisade  cells 
constitutes  scarcely  a  third  of  the  thickness  of  the  leaf ;  the 
mesophyll  consists  of  irregularly  branched  cells  in  an  ordinary 
loosely  arranged  parenchyma.  Large  crystal  cells  are  occasionally 
found  among  the  palisade  cells,  but  seldom  or  never  in  the 
meso[)hyll.  Globular  oil  cells  (007  to  0"15  mm.  in  diameter),  with 
yellowish  contents,  are  disposed  under  the  cuticle  of  both  the  upper 
and  lower  surfaces. 

The  plant  (Myrtus  Cliehan)  from  which  the  chekan  leaves  are 
gathered,  is  an  evergreen  shrub  about  2  m.  high,  found  in  the 
central  province  of  Chili.  It  differs  fi'om  Myrtus  communis,  L., 
chiefly  in  the  fact  that  its   leaves  are  shorter  and   broader.     Its 
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flowers,  also,  are  composed  of  but  four  leaves,  are  hairy  like  the 
stem-leaves,  and  are  rounder  than  those  of  the  latter.  The  leaves 
somewhat  resemble  smaller  buchu  leaves,  especially  those  of 
Barosma  crenulata,  Hook.,  but  the  edges  of  the  latter  are  indentated, 
and  so  are  readily  recognised. 

The  virtues  of  chekan  leaves  reside  in  the  tannin  and  ethereal 
oil  which  they  contain.  Hutchinson  has  vainly  sought  to  discover 
an  alkaloid  in  them  {Pliarm.  Journ.,  1879,  p.  653).  He  discovered 
tannin  which  would  turn  blue  in  the  presence  of  iron  salts,  and  an 
ethereal  oil,  volatile  at  the  ordinary  temperature,  soluble  in  chloro- 
form, ether,  ethylic  and  amylic  alcohol,  insoluble  in  water,  and 
burning  with  a  bright,  white  flame. 

This  plant  has  long  been  used  under  the  name  of  chekan,  chequen, 
or  cheken,  in  Chili,  where  it  is  held  to  be  powerful,  aromatic,  and 
astringent.  The  juice  of  its  leaves  and  young  wood,  diluted  with 
water,  has  been  especially  recommended  as  a  collyrium.  Don  reports 
remarkable  cures  of  dysentery  effected  by  the  liquor  in  which  its 
bark  has  been  steeped. 

Dr.  Dessauer,  of  Valparaiso,  has  recently  been  making  extensive 
clinical  experiments  with  chekan  leaves.  He  used  an  infusion 
(1  part  leaves  with  10  parts  boiling  water),  or  an  extract  (pro- 
duced according  to  the  method  prescribed  in  the  United  States 
Pharmacopoeia  for  extracts  of  cinchona  bark),  or  a  syrup  (1  part 
leaves  and  2  parts  syrup),  or  finally  by  inhalation.  The  results 
which  he  has  obtained  in  bronchitis,  catarrh  of  the  bladder,  and 
other  affections  of  the  mucous  membranes,  have  induced  him  to 
ascribe  to  these  leaves  tonic,  expectorant,  diuretic,  and  antiseptic 
qualities.  Linarix  attributes  these  same  properties  to  the  oil  of 
common  myrtle. 

Microscopic  Structure  of  the  Leaves  of  Eriodictyon  Californicum. 
J.  Moeller.  (^PJiarm.  Oeutralhalle,  1883,  No.  19  ;  Auier.  Journ. 
Pharm.,  1883,  568.)  The  leaves  are  leathery,  lanceolate,  about 
four  inches  (10  cm.)  long,  about  half  an  inch  (1  to  1"5  cm.)  broad, 
short  petiolate,  repaudentate,  green  and  glossy  above,  dark  reticulate 
and  grey  beneath.  The  upper  epidermis  is  large-celled  and  covered 
with  a  moderately  tough  and  delicately  wavy-furrowed  cuticle,  the 
grooves  containing  many-celled  glands  upon  two  or  three-celled 
stipes.  The  secretion  of  the  glands  is  yellowish  green,  resinous, 
soluble  in  alkalies,  contains  numerous  needle-shaped  crystals,  and 
covers  the  upper  surface  sometimes  to  the  thickness  of  '02  mm. 
Under  the  thick  palisade  layer  is  the  mesophyll,  composed  of 
stellate   cells,  which,   between  the  veins,  are   in  contact   with  the 
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small-celled  epidermis  of  the  lower  surface  ;  many  of  these  epidermal 
cells  are  elongated  to  thin,  grey,  felt-like  hairs.  The  primary  nerves 
contain  on  the  lower  side  a  thick  layer  of  collenchyma,  and  a  pali- 
sade layer  is  formed  in  the  angles  of  the  secondary  nerves.  The 
epidermis  alongside  of  the  nerves  is  smooth,  and  contains  only  few 
glandular  hairs  like  those  of  the  upper  surface.  The  parenchyma 
is  free  from  tannin ;  many  cells  contain  groups  of  oxalate  crystals. 
Strong  alcohol  takes  up  30  to  40  per  cent,  of  resin,  having  a  tolu- 
like  odour.  W.  H.  McLaughlia  obtained  two  resins,  one  of  which 
was  soluble  in  ether,  bitter  principle,  gum,  tannin,  fat,  volatile 
oil,  sugar,  and  another  crystalline  principle. 

Previous  notices  of  this  plant  will  be  found  in  the  Year-Booh  of 
Tharmacy,  1881,  115  ;  1880,  215,  216. 

Microscopic  Structure  of  the  Leaves  of  Duhoisia  Myoporoides. 
J.  Moeller.  (Phariii.  Centralkalle,  1883,  No.  20;  Amer.  Journ. 
Fharm.,  1883,  569.)  The  leaves  i-esemble  willow  leaves  in  outline, 
attain  a  length  of  12  cm.  (4f  inches),  and  width  of  3  cm.  (1^  inch), 
are  shortly  petiolate,  entire,  the  margin  slightly  revolute,  and  have  a 
prominent  midrib,  the  secondary  veins  diverging  at  nearly  right 
angles  and  forming  slings  near  the  margin.  A  parenchymatic 
excrescence  along  the  upper  side,  upon  the  midrib,  is  characteristic 
of  the  leaves,  and  may  be  observed  with  the  naked  eye.  The 
upper  epidermis  has  few  stomata  and  somewhat  smaller,  flatter, 
and  thicker-walled  cells  than  the  lower  epidermis,  which  contains 
numerous  stomata  and  scattered  clavate  hairs.  On  placing  a 
microscopic  section  in  warm  potash  solution,  a  large  number  of 
acicular  crystals  make  their  appeai-ance  upon  the  lower,  but  not 
upon  the  upper  side  of  the  leaf.  The  crystals  are  soluble  in  water 
and  alcohol,  and  make  their  appearance  after  the  leaf  has  been  kept 
for  several  hours  in  water,  but  not  after  it  has  been  extracted  with 
alcohol. 

Previous  notices  of  the  plant  will  be  found  in  the  Year-Boole  of 
Pharmacy,  1878,  264,  266. 

The  Chemical  and  Pharmacological  Behaviour  of  Folia  Uvsb 
TJrsi  and  Arbutin  in  the  Animal  Body.  L.  Lowin.  (Titer apeu- 
tic  Gazette,  September  15, 1883.)  Tliere  are  two  possible  methods 
in  which  the  leaves  of  uva3  ursi  may  act ;  namely,  through  the 
arbutin  or  the  tannic  acid  which  they  contaiia.  The  author's  ex- 
periments have  proved  that  when  arbutin  is  introduced  into  the 
system,  either  hypodermically  or  by  the  mouth,  it  is  decomposed. 
There  appears  in  the  urine  a  substance  which,  on  a  brief  exposure 
to  ail',  changes  to  an  olive-green  or  brownish  colour.     This  substance 
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is  hydrocliinon,  as  may  be  demonstrated  to  a  certainty.  These 
changes  ai'e  also  observed  in  tlie  urine  of  man  after  the  administra- 
tion of  uva9  ursi  leaves.  At  first  the  urine  is  of  a  bluish  green 
colour,  but  after  standing  from  twelve  to  twenty-four  hours,  it 
becomes  of  a  somewhat  darker  green;  then  olive-green,  and  later 
brownish  green.  It  also  happens  that  that  which,  when  voided,  is 
of  a  greenish  brown,  afterwards  becomes  of  sucli  a  dark  green  as  to 
lose  its  transparency.  With  the  onset  of  the  dark  discoloration 
the  acid  reaction  of  the  urine  diminishes,  and  it  finally  becomes 
alkaline. 

The  chemical  changes  are  as  follows:  the  arbutin  is  converted 
into  hydrochinon,  and  the  latter  is  in  turn  converted  into  sulphate 
of  hydrochinon.  On  standing  exposed  to  the  atmosphere,  the 
hydrochinon  sulphate  may,  through  the  gradually  growing  alka- 
linity of  the  urine,  be  split  up,  and  the  free  hydrochinon  further 
oxidized  into  products  not  definitely  known.  When  the  urine  has 
already  become  alkaline  in  the  bladder,  the  process  above  described 
takes  place  in  the  bladder,  and  the  urine  is  voided  of  an  olive-green 
colour.  But  the  whole  quantity  of  ai-butin  taken  into  the  system  is 
not  decomposed  into  hydrochinon  and  sugar.  The  author  has 
shown  that  a  portion  of  this  is  voided  unchanged  in  the  uinne. 

Arbutin  is  not  poisonous.  It  does  not,  through  splitting  up,  set 
free  in  the  body  a  sufficient  quantity  of  hydrochinon  to  have  a 
poisonous  action. 

As  touching  the  action  of  uvee  ursi  leaves  and  their  different 
medicinal  preparations,  the  author  has  demonstrated  by  experiments 
on  the  human  being  and  lower  animals,  that  the  chemical  changes 
are  identical.  In  these  experiments  are  also  usually  observed  a 
progressive  dark  discoloration  of  the  voided  urine,  proportioned  to 
the  amount  of  hydrochinon  which  is  traceable.  This  is,  however, 
not  always  the  case,  as  has  been  taught  in  practice.  It  is  to  a 
secondary  degree  dependent  upon  the  size  of  the  dose  administered. 
It  is  to  a  greater  degree  influenced  by  the  condition  of  the  urine. 
When  UV89  ursi  leaves  are  administered  in  vesical  catarrh,  attended 
by  an  ammoniacal  condition  of  the  urine,  the  latter  is  discoloured 
to  a  greater  or  lesser  degree.  The  rotation  of  the  polai-ized  ray  to 
the  left  shows  also  the  presence  of  unchanged  arbutin  in  such 
urine. 

With  these  results  as  a  basis,  it  is  not  difficult  to  establish  the 
fact  that  the  substance  to  which  uvas  ursi  leaves  owe  their  reputa- 
tion for  specific  action  in  vesica]  catarrh  is  hydrochinon.  An 
auxiliary,  although  as  compared  with  hydrochinon  an  insignificantly 
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small  action,  is  due  to  tannin,  -wliicli  is  contained  in  the  decoction 
of  uva3  ursi  leaves,  and  is  voided  in  a  very  small  amount  in  the 
urine. 

Hydrocbinon  possesses  antizymotic  and  antiseptic  properties  in 
even  a  one  per  cent,  solution.  The  author  found  that  urine  which 
had  been  voided  after  the  administration  of  uv83  ursi  leaves  re- 
mained fresh,  even  after  standing  in  the  open  air  for  two  weeks, 
while  that  subsequently  voided  rapidly  decomposed. 

Hydrocbinon  possesses,  particularly  when  it  has  become  dark  in 
solution,  an  irritating  property.  This  irritation  is,  however,  directly 
beneficial  in  catarrhal  affections  of  the  mucous  membranes,  which 
become  turgid  thereby,  and  have  set  up  in  them  reparative  action. 

It  is,  therefore,  to  the  antiseptic  and  irritating  property  of  hydro- 
chinon  that  the  therapeutic  action  of  uv£e  ursi  leaves  is  due. 

It  follows  from  this  that  much  larger  doses  of  uvce  ursi  should  be 
given  than  have  heretofore  been  customary,  inasmuch  as  even  if  the 
decomposition  of  one  gram  of  arbutin  into  hydrocbinon  and  sugar 
were  complete,  which  is  never  by  any  means  the  case,  the  amount 
of  hydrocbinon  which  would  thus  be  genei-ated  would  be  too  small 
to  secure  the  most  beneficial  local  action  on  the  bladder.  In 
addition  to  this  is  the  fact  that  the  amount  of  arbutin  contained  in 
uva3  ursi  leaves  is  very  small.  It  is  recommended,  therefore,  that 
when  uv£e  ursi  leaves  are  administered,  a  decoction  of  from  30  to  80 
grams  in  180  grams  of  menstruum  should  be  given.  The  objection 
which  the  large  amount  of  tannin  might  interpose  to  the  adminis- 
tration of  such  a  decoction  can  be  overcome  by  agitating  it  with 
chai'coal : — 

^   Decoct,  fol.  uva3  ursi    .         .         .      30-80  :  180  grams. 
Agita  c.  carbone  vegetabil.,  q.s.  ad  remov.  acid,  tannic. 
Filtra.  S. 

For  this  purpose  the  author  would  regard  the  substitution  of 
arbutin  for  the  decoction  as  an  improvement,  should  arbutin  in  the 
future  take  the  place  of  the  leaves  themselves  in  medicine.  Arbutin 
may  be  ordered  in  the  form  of  powder  or  in  solution  ;  for  in- 
stance : — 

p,     Arbutiui 1-0  gram. 

Sacchari 0-5      ,, 

M.    Ft.  pulv. 
Or, 

li     Arbutiui 5-10  0  gram. 

Aqute  dest lOQ-O     „ 

M. 
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It  may  also  be  given  hypodermically. 

Clinical  experiments  have  in  the  meantime  demon sti\a ted  the  fact 
that  arbutin  is  a  valuable  therapeutic  agent. 

Nettle  Fibre.  J.  Moeller.  (Fharm.  Journ.,  3rd  series,  xiv. 
786,  from  Deutsche  Allgem.  Polyt.  Zeitung.)  The  author  gives  a 
report  of  experiments  on  the  histological  characters  of  the  fibre  of 
the  common  stinging  nettle,  Urtica  dioica,  and  its  applicability 
to  technological  purposes. 

The  primary  bast-bundles  of  the  stem  do  not  form  a  connected 
ring,  and  its  fibres  are  mostly  separated  by  intermediate  paren- 
chyma. The  cortical  parenchyma  is  not  sclerenchymatous.  At 
the  base  of  the  stem  the  fibres  are  mostly  about  0"12  mm.  in 
diameter  ;  higher  up  they  are  thinner;  but  even  at  the  summit  they 
have  a  diameter  of  0'0J<  mm.  The  thinnest  fibres  of  the  nettle  are 
therefore  as  thick  as  the  thickest  of  hemp.  In  consequence  of  their 
isolation  they  are  seldom  polygonal.  At  the  commencement  of  the 
time  of  flowering,  the  fibres  in  the  upper  portion  of  the  stem  only 
are  completely  thickened ;  those  in  the  lower  part  have  still  large 
cavities.  There  are  no  pore  canals.  Fibres  were  measured  22  mm. 
in  length  ;  they  are  very  irregular  in  form.  They  consist  of  nearly 
pure  cellulose ;  their  behaviour  with  cuoxam  is  characteristic. 
They  swell  with  extraordinary  rapidity  from  without  inwards;  a 
sharply  differentiated  internal  layer  resists  the  action  for  some 
minutes ;  but  this  is  also  at  length  dissolved  ;  and  in  addition  to  a 
small  quantity  of  contents  of  the  fibres,  a  delicate  network  remains, 
consisting  of  the  primary  membranes  of  the  pai'enchyma  cells  which 
surrounded  the  fibres. 

Fibres  baked  or  treated  with  acids  or  alcohol  show  two  peculiari- 
ties. They  are  very  irregularly  isolated,  being  either  united  into 
bands  or  disintegrated  into  separate  fibres  ;  there  are  no  thin  bundles 
like  those  of  combed  flax  or  hemp.  This  peculiarity  depends  on  the 
structure  of  the  primary  and  on  the  want  of  secondary  bast-fibre 
bundles.  The  second  peculiarity  is  their  complete  and  nearly 
regular  investment  witb  parenchyma,  in  consequence  of  which  they 
are  rough  and  dull  ;  resulting  from  the  incomplete  diff'erentiation  of 
the  wall  of  the  fibres  and  of  that  of  the  parenchyma-cells. 

Both  these  peculiarities  are  very  disadvantageous  to  the  employ- 
ment of  the  nettle-fibre  as  a  technical  product.  The  chemical 
means  employed  to  separate  the  fibres  completely  from  the  surround- 
ing parenchyma  would  affect  injuriously  the  fineness  of  the  fibre. 

Attempts  have  been  made  to  naturalize  in  Germany  the  North 
American  Laj)ortea  pnshdata  ;  but  similar  disadvantages  attend  the 
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structui'e  of  the  fibre.  In  August  the  bast-fibres  in  the  upper  third 
of  the  stem  are  not  yet  developed ;  in  the  lower  portion  they  are 
but  imperfectly  thickened.  The  cortex,  bast,  and  fibres,  resemble 
those  of  JJrtica  dioicci;  but  the  fibres  are  considerably  larger  at  the 
base  of  the  stem,  usually  0"5  mm.  in  diameter,  and  more  than  80  mm. 
long;  in  the  middle  part  of  the  stem  they  have  still  a  diameter  of 
0"1  mm.  They  consist  of  pure  cellulose  ;  they  dissolve  rapidly  and 
completely  in  cuoxam,  leaving  behind  a  parenchymatous  network 
and  the  protoplasmic  contents  of  the  fibres. 

The  Occurrence  of  Sugar  in  Tobacco.  Prof.  Attfield.  (PJiarm. 
Jnuni.,  3rd  series,  xiv.  541.)  The  author  deals  with  the  question 
whether  or  not  sugar  is  a  normal  constituent  of  tobacco,  and 
publishes  a  number  of  analyses  showing  that  this  substance  does 
occur  in  it  in  quantities  varying  from  mere  traces  up  to  10  per  cent., 
the  average  proportion  in  eight  samples  being  7"38  per  cent. 
Besides  this,  an  average  quantity  of  3  per  cent,  of  substances  yield- 
ing alcohol  by  fermentation  is  precipitated  from  tobacco  infusions 
by  such  reagents  as  basic  acetate  of  lead  and  lime  water.  The 
saccharoid  matter  not  thus  separated  is  termed  by  the  author  tobacco 
sugar ;  while  this,  together  with  the  fermentable  matter  precipitated 
by  the  reagents  named,  is  termed  by  him  total  saccharoid  matter. 
The  latter  was  found  to  vary  between  8'2  and  12"8  per  cent.,  the 
average  proportion  found  being  1039.  No  added  sugar  was  found 
in  any  of  the  samples. 

The  sugar  in  tobacco  appears  to  possess  little  if  any  action  on 
polarized  light.  Such  a  fact  would  be  of  considerable  importance 
in  any  examination  of  tobacco  infusion  for  added  sugar, — sucrose, 
glucose,  lactose,  etc. — which  all  exert  well-marked  dextro-rotatory 
or  Igevo-rotatory  power  on  polarized  light.  The  commercial  .samples 
of  tobacco  examined  by  the  author,  with  scarcely  an  exception, 
yielded  infusions  which,  even  when  colourless,  did  not  perceptibly 
affect  a  polarized  ray. 

A  Hitherto  Unknown  Constituent  of  Tobacco.  T.  J.  Savery. 
{Chemical  News,  xlix.  123.)  Whilst  examining  some  tobacco  for 
sugar,  a  substance  was  noticed  in  the  aqueous  solution  which  re- 
duced Fehling's  solution.  This  body  was  almost  completely  removed 
by  clarification  with  subacetate  of  lead,  and  the  resulting  liquid 
was  free  from  sugar.  The  author  succeeded  in  isolating  this  re- 
ducing substance  by  precipitating  with  subacetate  of  lead,  decora- 
position  Avith  sulphuretted  hydrogen,  etc.  The  substance  gave 
a  green  coloration  with  ferric  chloride,  changing  to  red  on  the 
addition   of    potash.     "With   ferrous  sulphate  alone  no  change  was 
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produced,  but  wlien  this  reagent  was  added  with  ammonia,  a  dark 
brown  colour  appeared.  A  purer  product  from  unmanufactured 
tobacco  gave  the  same  reactions,  and  developed  a  red  colour  with 
strong  sulphuric  acid,  changing  to  a  claret  on  the  addition  of  a 
trace  of  nitric  acid.  A  green  colour  was  produced  with  either 
potash  or  ammonia.  The  substance  precipitated  hydrochlorides  of 
quinine  and  cinchonine.  The  author  concludes  that  the  body  is 
closely  allied  to  caffetannic  acid,  and  names  it  tabaco-tannic  acid. 
No  analyses  are  given. 

In  a  subsequent  note  {Chemical  Neios,  xlix.  147)  the  author  adds 
that  the  acid  he  found  in  tobacco  is  caffetannic  acid,  from  which,  by 
boiling  with  dilute  hydrochloric  acid,  he  obtained  another  acid, 
which  he  called  tabaco-tannic  acid.  The  latter  body  does  not  give 
a  green  coloration  with  ammonia,  but  a  fine  red- violet,  a  change 
which  is  due  to  oxidation.     Its  other  reactions  are  equally  distinct. 

Geum  Album.  Dr.  W.  A.  Spurgeon.  (Virg.  Med.  Monthly. )■ 
The  author  regards  this  plant  as  a  valuable  anti-emetic,  relieving 
gastric  irritation  and  headache.  He  uses  it  in  the  form  of  a  tinc- 
ture, made  with  8  troy  ounces  of  the  plant  to  the  pint ;  the  dose  is 
a  teaspoonful  or  more. 

Boldoa  Fragrans.  P.  Chapoteaut.  {Comptes  Bendas,  April- 
28,  1884.)  This  plant  contains  a  feebly  alkaline  principle,  hol- 
dine,  and  a  glucoside,  C59  H-o  0^.  If  heated  with  dilute  hydrochloric 
acid,  it  is  split  up  into  glucose,  methyl  chloi'ide,  and  a  syrupy  com- 
pound soluble  in  alcohol  and  benzene,  but  insoluble  in  water. 

Convallaria  Majalis.  W.  S.  G-ottheil.  {Therapeutic  Gazette,. 
January,  1884.)  The  author  furnishes  a  detailed  account  of  his  use  of 
convallaria  majalis  in  fifteen  cases,  comprising  organic  heart  disease,. 
cardiac  failure  in  acute  rheumatism,  hemorrhages  or  phthisis,  and 
one  case  of  Bright's  disease.  The  results  would  seem  to  justify  a 
thorough  trial  at  the  hands  of  the  profession  of  this  proposed  sub- 
stitute for  digitalis.  It  possesses  the  very  important  negative 
property  of  producing  no  cumulative  effect,  a  desideratum  which 
has  been  long  felt  by  the  profession. 

Coptis  Trifolia.  J.  J.  Schultz.  {Amer.  Journ.  Pharm.,  May,. 
1884.)  The  experiments  described  by  the  author  show  that  Coptis 
trifolia  yields  to  alcohol,  slightly  acidulated  with  acetic  acid,  10  per 
cent,  of  its  weight  of  extractive  matter.  Further,  that  it  contains 
two  alkaloids,  as  previously  shown  by  the  investigations  of  E. 
Z.  Gross  {Amer.  Fharm.  Journ.,  1873).  That  the  berberine  of 
Coptis  trifolia  ,is  only  partially  separated  by  the  processes  usually 
employed  for  the  determination  of  berberine.     That  it  contains  of 
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berberine  an  amount  equivalent  to  0"8  per  cent,  of  sulphate  of  ber- 
berine,  or  o7  grains  of  sulphate  of  berberine  to  the  avoirdupois 
pound.  That  the  amount  of  the  second  alkaloid  is  very  small, 
■0'012  per  cent.,  or  only  0"855  grain  to  the  avoirdupois  pound, 
having  been  obtained. 

Viola  Tricolor,  var.  Arvensis.  K.  Mandolin.  (Pharm.  Zeit.filr 
llussland,  18S3,  329-334;  Amer.  Journ.  Pharm.,  1883,  470.)  The 
author  found  in  this  plant  a  new  colouring  matter,  violaqucrcltrin. 
The  plant  is  exhausted  with  warm  alcohol,  the  alcohol  distilled  off, 
and  the  residue  treated  with  warm  distilled  water.  On  agitating 
this  dark  brown  solution  with  benzene,  for  the  purpose  of  obtaining 
the  salicylic  acid  (see  Year-Boole  of  Pharmacy,  1882,  26),  a  yellow 
crystalline  mass  is  precipitated.  After  washing,  the  crystals  are 
easily  soluble  in  alkalies  with  a  deep  yellow  colour,  and  reprecipita- 
ted  by  acid.  They  are  soluble  in  hot  water,  and  crystallize  again 
on  cooling.  Its  composition  is  C^o  Hjj  On^.  On  being  boiled  with 
■dilute  mineral  acids,  it  is  split  into  quercetin,  C^i  ^u  Oii>  ^^^  ^  fer- 
mentable sugar,  Cfi  H;^2  Og.  The  acid  filtrate  contains  a  third 
product  of  decomposition,  which  may  be  obtained  by  agitation  with 
chloroform,  and  is  characterized  by  its  beautiful  fluorescence  when 
in  alkaline  solution. 

Luffa  .ffigyptiaca.  R.  J.  Weber.  {Amer.  Journ.  Pharm., 
January,  1884.) 

Description. — Jjiiffa  JEgmHiaca,  nat.  ord.  Cucurhitacew,  is  indigen- 
ous to  Egypt  and  Arabia,  and  is  a  large  climbing  vine,  with  a  thin, 
but  very  tough,  light  green  succulent  stem,  attaining  a  length  of 
from  ten  to  thirty  feet.  The  leaves  are  alternate  and  palmately 
lobed,  of  a  light  green  colour,  and  almost  destitute  of  taste.  The 
flowers  are  monoecious ;  petals  five,  united  below  into  a  bell-shaped 
corolla  ;  anthers  cohering  in  a  mass  ;  ovary  two-celled,  style  slender, 
stigmas  three.  The  fruit  is  elliptical  ovate,  fleshy  and  indehiscent, 
with  a  green  epidermis,  longitudinally  marked  with  black  lines, 
varying  from  ten  to  fifteen  in  number  ;  under  each  of  these  lines  is 
found  a  tough  woody  fibre.  The  fruit  attains  a  length  of  from  six 
to  twenty-five  inches.  When  the  epidermis  is  removed  it  presents 
a  layer  of  interwoven  woody  fibres,  which  may  be  used  like  a  sponge, 
beiug  hard  and  rough  when  dry,  and  soft  when  soaked  in  warm  or 
cold  water ;  they  absorb  the  latter  with  the  same  facility  as  the 
ordinary  sponge,  and  have  the  advantage  over  the  sponge  not  to 
Avcar  out  by  ordinary  use  for  a  number  of  years ;  hence  the  name  of 
"vegetable  sponge,"  or  "  wash  rag,"  and  its  use  as  a  flesh  glove. 
The  seeds  are  numerous,  and  arc  almost  flat,  broadly  ovate,  three- 
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eighths  of  an  inch  long.  The  testa  is  of  a  blackish  brown  colour 
aud  rough,  cotyledons  almost  flat,  of  a  yellowish  brown  colour  and 
oily. 

Analysis. — An  infusion  of  the  epidermis  of  the  fruit  (1  to  10)  was 
made  and  tested  for  tannin,  with  tincture  of  chloride  of  iron,  with 
sulphate  of  iron,  and  Russian  isinglass,  whereby  a  trace  of  tannin 
was  shown.  One  hundred  gi'ains  of  the  epidermis,  thoroughly 
dried,  yielded  fifty-four  per  cent,  of  residue ;  on  being  incinerated 
at  a  low  heat,  the  epidermis  yielded  twelve  per  cent,  of  a  dark  grey 
ash,  one  half  of  which  was  soluble  in  water;  the  ash  consisted  of 
silica,  carbonates  and  sulphates  of  potassium  and  calcium.  The 
fibrous  portion,  after  being  incinerated,  yielded  sixteen  per  cent,  of 
ash,  partly  soluble  in  water. 

The  fruit  contains  a  large  amount  of  mucilaginous  substance, 
which  yields  a  white  precipitate  with  solution  of  subacetate  of  lead. 

An  infusion  of  the  fibrous  portion,  when  evaporated  to  a  syrupy 
consistence,  became  gelatinous  on  cooling.  The  gelatinous  mass 
had  all  the  properties  of  bassorin,  and  was  free  from  starch.  One 
troy  ounce  of  the  epidermis  was  powdered,  and  successively 
exhausted  with  benzene,  alcohol,  and  water.  The  benzene  solution 
yielded  a  small  quantity  of  yellow  colouring  matter ;  the  alcoholic 
tincture  left  chlorophyll  and  a  little  extractive  ;  and  the  infusion 
gave  twenty  per  cent,  of  slightly  bitter  extract. 

One  troy  ounce  of  the  powdered  seeds  was  treated  with  boiling 
benzene;  the  green  solution,  on  being  evaporated,  yielded  two  and  a 
half  per  cent,  of  a  brown,  fatty  oil,  and  twelve  per  cent,  of  a  green 
mass.  The  latter,  on  being  treated  with  very  dilute  hydrochloric 
acid,  and  evaporating  the  liquid,  yielded  a  minute  amount  of  crys- 
tals. Similar  crystals  were  also  obtained  from  the  green  alcoholic 
extract  of  the  seeds  previously  exhausted  with  benzene.  Water 
afterwards  took  up  nothing  of  note. 

Mode  of  Prejiariiig  tlie  Fibrous  Portion. — The  fruit  is  cut  longitu- 
dinally on  one  side,  stripped  of  the  epidermis,  the  seeds  are  then 
I'emoved,  and  the  network  of  fibres  is  washed  thoroughly,  to  get 
rid  of  the  mucilaginous  substance,  and  dried.  It  is  then  ready  for 
use.  This  fibrous  portion  is  the  only  part  of  the  plant  that  has 
ever  been  in  use. 

Hamamelis  Virginica.  (Avierican  Drug cjist,  J a,nua,ry,1884i.)  The 
so-called  witch  hazel  derives  its  name  from  the  similarity  of  its 
leaves  to  those  of  the  English  hazel  (Gorijlus  Avellana,  L.).  The 
latter  has  been  used  from  time  immemorial  as  the  attribute  or 
divining  rod  of  witches,  and  in  the  earlier  days  of  the  American 
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colonies  "  witch  hazel "    was    made  to   do    duty    iu    place   of   the 
English. 

The  witch  hazel  (Ramamelis  virginica,  L.),  which  is  also  called, 
in  some  sections,  "winter  bloom,"  "snapping  hazel  nut,"  "spotted 
alder,"  etc.,  occurs  in  nearly  all  parts  of  the  United  States,  chiefly 
in  damp  woods  and  thickets,  along  the  moist  banks  of  rivers  east  of 
the  Mississippi,  frora  the  Mexican  Gulf  to  Canada,  but  according  to 
Pursh,  also  on  hills  and  in  stony  places.  Usually  it  is  a  bush  or  tall 
shrub,  but  sometimes  attains  a  height  of  20  feet.  Like  many  other 
eastern  American  trees  and  bushes,  it  blossoms  late  in  the  autumn, 
from  September  to  November,  when  the  leaves  are  falling,  and  con- 
ti-ibutes  its  share  to  the  many-coloured  hues  of  the  forest  in  the  fall 
of  the  year. 

The  shrub  usually  consists  of  several  crooked  branching  trunks 
arising  from  the  same  root,  some  4  to  G  inches  in  diameter,  5  to  12 
(sometimes  20j  feet  in  height,  and  covered  with  a  smooth,  brown 
bark,  the  older  bark  becoming  brownish  grey  and  fissured,  and  the 
inner  portion  being  whitish  and  smooth. 

The  fruit  is  a  light  brown,  nut-like,  roundish  oval  caj^sule  or  pod, 
two- celled,  which  incloses  the  seeds,  but  soon  bursts  elastically  into 
two  pieces.     It  ripens  in  the  summer  of  the  succeeding  yeai*. 

The  two  seeds  are  shining  black,  with  a  white  hilum ;  they  are 
white,  oleaginous,  and  starchy  within,  and  are  eatable,  like  hazel  nuts. 
The  seed  of  trees  grown  abroad  germinates  but  rarely  ;  the  plant  is 
there  usually  propagated  by  cuttings,  which  strike  root  very  slowly. 
There  is  only  one  other  distinct  species  of  Hamamelis ;  namely, 
Hamamelis' japonica,  and  this  differs  only  by  slight  chai'acters, 
namely,  by  its  having  more  leaf  nerves,  broader  and  revolute,  brown 
calyx  lobes,  and  a  shorter  fruiting  calyx. 

Medical  Uses. — Both  the  bark  and  the  leaves  are  used  medicinally. 
The  United  States  Pharmacopoeia  (1880)  recognises  only  the 
leaves,  though  it  would  appear  that  the  bark  is  much  more  exten- 
sively used.  Both  have  a  certain  degree  of  fragrance,  particularly 
when  fresh,  and,  when  chewed,  are  at  first  somewhat  bitter,  quite 
astringent,  and  leave  a  pungent,  sweetish  and  persistent  after-taste. 
Water  as  well  as  alcohol  extracts  their  virtues.  They  appear  to 
contain,  according  to  Dr.  A.  Lea,  besides  the  usual  plant  consti- 
tuents, a  peculiar  bitter  principle;  this  author  first  drew  attention 
to  the  large  amount  of  tannin  they  contain. 

Witch  hazel  is  reputed  to  be  tonic,  astringent,  and  sedative,  A 
decoction  of  the  bark  (1  oz.  to  1  pint)  has  been  found  useful  in 
hemorrhages,    as    well   as   iu   diarrhcca,    dysentery   and    excessive 
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mucous  discharges.  Its  supposed  beneficial  effect  iu  incipient 
phthisis,  where  it  has  been  thought  to  unite  anodyne  influences 
with  its  others,  is  probably  unsupported  by  facts. 

The  bark  is  reported  to  have  long  been  known  to  the  Indians — 
which  is  not  at  all  surprising — as  an  excellent  remedy  in  swellings 
and  tumours  o£  a  painful  character,  as  well  as  iu  external  inflam- 
mations, applied  in  form  of  a  poultice. 

The  decoction  may  also  be  used  advantageously  as  a  wash  or 
injection  for  sore  mouths,  painful  tumours,  and  is  probably  useful 
in  any  cases  where  a  local  astringent  is  indicated,  as  in  leucorrhoea, 
gleet,  conjunctivitis,  etc.  Professor  Stille  states  that  he  has  known 
the  decoction  or  infusion  to  be  used,  as  a  lotion,  with  apparent 
benefit,  in  crusta  lactea. 

An  ointment  made  with  lard  and  a  decoction  of  white-oak  bark, 
apple-tree  bark,  and  witch  hazel  bark,  has  been  found  a  valuable 
application  to  piles.  The  same  is  very  generally  reported  of  the 
so-called  white  extract  of  witch  hazel,  which  is  said  to  be  made 
by  distilling  the  fresh  bark  with  a  very  dilute  (6  per  cent.)  alcohol. 
This  preparation  is  a  popular  external  remedy  in  sprains  and 
bruises,  and  is  besides  vaunted  as  a  cui-e  for  almost  every  disease 
flesh  is  heir  to. 

Dr.  King  states  that  he  used  a  decoction  of  equal  parts  of  witch 
hazel  bark,  golden  seal  root  (Hydrastis  canadensis),  and  lobelia 
leaves — a  strong  decoction  beiug  made  from  the  first  two,  then  the 
lobelia  leaves  added — as  a  lotion  in  ophthalmia,  with  such  success 
that  he  succeeded  in  curing  even  the  most  obstinate  and  long- 
standing cases ;  and  he  adds  that  other  practitioners,  to  whom  he 
communicated  this  fact,  have  confirmed  it. 

The  decoction  was  also  highly  recommended  by  Dr.  James 
Fountain,  of  Peekskill,  N.Y.,  and  Dr.  IST.  S.  Davis,  in  hemorrhage 
of  the  lungs  and  stomach. 

Besides  the  colourless,  or  distilled  "  extract,"  there  are  several 
other  popular  or  proprietary  preparations,  mostly  made,  probably, 
by  dissolving  the  soluble  parts  of  the  residue  left  on  distilling  the 
bark  or  leaves. 

Constituents  of  the  Flowers  of  Rosa  Centifolia.  M.  Nieder- 
stadt.  {Landiv.  Versuchs-Stat.,  xxix.  251.)  Red  roses  were 
found  to  contain  86  per  cent,  of  water,  3'64  per  cent,  of  nitrogen, 
and  3"5  per  cent,  of  ash;  in  white  roses  were  found  91'7  per  cent,  of 
water,  3'16  per  cent,  of  nitrogen,  and  3'9  per  cent,  of  ash.  The 
composition  of  the  ash  of  each  is  given  below  : — 
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Eed  Roses. 

White  Roses 

Potash 

43-81 

.     42-05 

Soda 

1-12 

,       1-53 

Lime       ..... 

6-02 

.       8-05 

Magnesia        .... 

6-27 

.       6-41 

Ferric  Oxide  aud  Alumina 

1-05 

.       1-97 

Phosphoric  Acid 

16-47 

.     11-32 

Suli^huric  Acid 

7-81 

.      5-07 

Silica 

1-49 

.      2-40 

Chlorine          .... 

0-G9 

.       4-28 

Carbonic  Acid 

15-38 

.     17'83 

Bmgrj.,   1883,  5G3.)     Under 
e  lias  recently  been  introduced 


Adulterated  Saffron.  {Ghem.  ana 
the  name  of  Alicante  saffron,  an  articl 
into  commerce  which,  according  to  the  Journal  de  Pharmacie 
iVAnvers,  is  offered  in  seven  different  qualities,  designated  by  the 
numbers  0  to  6.  No.  0  contains  about  30  per  cent,  of  true  saffron ; 
No.  6  does  not  contain  more  than  4  to  5  per  cent.  On  macerating 
No.  6  in  water,  it  yields  a  shade  and  intensity  of  colour  very  much 
the  same  as  saffron  ;  the  only  suspicious  indication  is  the  less  pro- 
nounced odour.  The  weight  of  the  ash  (9  per  cent.)  does  not  much 
differ  from  that  of  saffron,  8  per  cent.)  The  false  fibres  cannot  be 
distinguished  by  touch  ;  their  form  seems  very  natural,  except  that 
their  thickness  is  the  same  all  along,  and  they  are  never  divided  in 
three  branches  ;  the  stigmata  of  saffron,  on  the  contrary,  become 
thinner  towards  the  base,  terminate  in  a  yellow  thread,  and  three 
are  generally  united.  In  the  artificial  saffron  there  is  no  yellow 
thread.  The  fibres  of  this  latter  swell  in  alcohol,  ammonia,  and 
niti-ic  acid.  They  are  more  completely  decoloured  than  saffron. 
The  false  saffron  consists  of  marigold  flowers  rolled  longitudinally, 
and  impregnated  with  a  substance  insoluble  in  water.  Dr.  Biel,  of 
St.  Petersburg,  has  found  an  easy  means  of  detecting  the  fraud  : 
by  treating  the  saffron  Avith  petroleum  ether,  which  will  not  take 
any  colour  from  pure  safl'ron,  but  receives  a  citron  tint  from  the 
false,  lie  has  further  found  that  the  flowers  of  marigold  were 
coloured  by  dinitro-cresylate  of  soda,  and  afterwards  impregnated 
with  oil.  This  colouring  matter  yields  the  same  shade  as  saffron  ; 
its  colouring  power  is  very  intense  ;  it  is  cheap,  harmless,  and  has 
been  cmpIo3-ed  for  some  time  for  colouring  liqueurs. 

Note  on  a  Sample  of  Sophisticated  Saffron.  J.  Hart.  (Pliarm. 
Journ.,  ord  scries,  xiv.  736.)  The  suspected  saffron  was  very  dry; 
but  there  was  nothing  in  the  colour  to  indicate  the  presence  of 
mineral  matter.  There  was  no  perceptible  effervescence  on  the 
addition  of  dilute  li  CI,  either  in  the  powder  or  the  saffron,  proving 
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absence  of  Ca  C  O3.  Ten  grains  of  the  safTron,  freed  as  mucli  as 
possible  from  powder  by  shaking  and  rubbing,  yielded  2  grains, 
equalling  20  per  cent.,  of  ash,  showing  14-88  per  cent.,  of  adultera- 
tion, even  after  being  freed  from  all  loose  powder,  when  compared 
with  a  dry  specimen  of  pure  saffron.  Ten  grains  of  the  loose 
powder  (containing  a  small  quantity  of  saffron)  were  then  inciner- 
ated, and  yielded  6' 5  grains  of  ash,  the  bulk  of  which  was  insoluble 
in  boiling  HNO3,  ^^^  gave  the  characteristic  flame  of  barium. 
An  attempt  to  ascertain  the  exact  nature  of  the  ash  from  a  further 
10  grains  of  powder  was  frustrated  by  an  unfortunate  accident 
resulting  in  tbe  loss  of  the  whole.  The  remaining  saffron  and 
powder  were  then  incinerated,  and  the  ash  analysed  with  results  as 
given  below.  This  ash  of  course  contains  a  proportion  of  normal 
ash,  but  the  source  of  adulteration  is  proved  beyond  doubt. 
Constituents  of  ash  expressed  as  parts  per  100 : — 

Ba  S  0^ 64-28 

Ca  S  O4 14-57 

AL  O3  (containing  a  trace  of  iron)  .         .        .  10-71 

Salts  of  K  and  Na 9-28 

98-84 

Inulin  in  the  Bracts  of  the  Artichoke.  MM.  Pis  tone  and  De 
Regibus.  (Pliarm.  Journ.,  3rd  series,  xiv.  52.)  The  presence  of 
a  perceptible  amount  of  inulin  in  the  bracts  of  the  artichoke  {Cynara 
Scolymus)  is  recorded  by  the  authors  in  the  Journal  of  the  Royal 
Turin  Academy  of  Medicine.  The  bracts  were  boiled  in  water  until 
a  dark  green  sap  could  be  expressed  from  them,  which  reduced 
Fehling's  solution  with  difficulty.  This  was  again  boiled,  and 
filtered  off  while  hot.  If  slowly  cooled,  there  was  precipitated,  after 
some  time,  a  white  flocculent  substance,  which,  after  repeated  wash- 
ing in  boiling  water  and  alcohol,  proved  to  be  nearly  identical  with 
Sach's  spherocrystals  of  inulin.  It  is  not  coloured  by  iodine,  and 
turns  the  plane  of  rotation  in  the  polariscope  to  the  left,  even  in  the 
presence  of  a  dilute  acid. 

Constituents  of  Nymphaese.  "W.  G-rilning.  (ArcMv  der  PJiarm. 
[o],  XX.  582-605,  and  736-761  ;  Pharm.  Journ.,  3rd  series,  xiv. 
49.)  The  following  tabular  arrangement  of  the  author's  analytical 
results  is  given  : — 
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Nuphar. 

Nymphsea.. 

Rbi- 
zome. 

Seeds. 

Rhi- 
zome. 

Roots. 

Seeds. 

10-30 
5-19 
0-77 
0-60 
1-54 
1-31 
2-27 
0-54 
5-93 

11-31 
0-89 
0-51 
2-11 
1-97 
0-26 
0-72 

1-38 
0-86 

0-59 
44-00 

7-08 

6-45 

3-22 

13-21 

10-56 
5-47 
0-49 
1-55 
2-52 
3-62 

10-04 
0-03 
6-25 

1-92 
3-26 

5-80 

20-18 

1-80 

4-06 

14-26 

9-36 

6-71 
10-07 
0-59 
1-38 
0-30 
6-94 
8-73 
1-00 
5-62 

3-60 
6-11 

3-60 
4-09 
1-20 
7-21 
8-99 
2-47 
17-42 

9-06 

Asli 

2-12 

Fat 

Kesin  soluble  in  Ether 

Eesin  insoluble  and  Phlobaphene  .... 
Mucous  matter  with  traces  of  Albumen 
Tannin 

1-06 
0-21 
0-42 
1-47 
1-10 

Matter  not  precipitated  by  Copper  Acetate. 
Olucose     

0-86 
0-94 

Saccharose     

1-21 

4-40 
2-50 

8-36 

18-70 

3-81 

•Substances  soluble  in  water  indirectly  esti- 
mated    

1-18 

Metarabin,  etc 

Soluble  in  dilute  Soda  Solution,  not  precipi- 
tated by  Alcohol 

Starch      

0-46 

1-51 
47-09 

Pararabin 

Albumen 

3-99 
14-82 

14-11 

9-79 

Lipnin,  etc 

4-78 

Intercellular  substance 

Oellulose 

0-98 
11-66 

Alkaloids. — The  author  succeeded  in  separating  an  alkaloid  from 
N.  luteiim,  and  also  from  N.  alha.  DragendorfT  had  already  isolated 
it  in  the  case  of  the  latter.  The  chemical  and  physical  properties 
■fippear  to  be  identical,  as  well  as  their  behaviour  towards  group  re- 
agents, but  in  their  colour  reactions  there  is  a  decided  difference  : 
Njcj^harine,  as  the  alkaloid  of  iV.  hiteum  is  named  by  the  author,  is 
fi  whitish  brittle  mass,  which  on  being  rubbed  sticks  to  the  fingers. 
It  solidifies  at  40-45°  ;  at  65°  it  is  of  a  syrupy  consistence  ;  it  is 
•easily  soluble  in  alcohol,  chloroform,  ethci',  amyl  alcohol,  acetone, 
and  in  dilute  acids,  but  almost  insoluble  in  light  petroleum.  The 
iicid  solution  has  a  peculiar  and  characteristic  smell,  and  is  acted  on 
by  most  of  the  group  reagents  for  alkaloids,  potassium  chromate, 
picric  acid,  iodide  of  potassium,  etc.  With  trouble  the  author  dis- 
■covered  colour  reactions  which  distinguish  it  from  all  other  alkaloids. 
A  small  quantity  when  dis.solved  in  dilute  sulphuric  acid  and  warmed 
on  a  steam-bath,  assumes  a  brown  colour,  which  gradually  passes 
into  a  dark  black-grccn  ;  the  addition  of  a  very  few  drops  of  water 
causes  the  colour  to  disappear,  with  precipitation  of  a  voluminous 
yellow-brown  substance.  The  acid  solution  when  placed  over 
sulphuric  acid  and  lime,  after  ten  or  twelve  days,  becomes  a  mag- 
nificent green,  increasing  in  intensity  for  about  another  ten  days, 
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until  it  becomes  a  dark  blue-green  ;  a  few  drops  of  water  cause  tbe 
colour  to  disappear  immediately,  witb  separation  of  a  yellow  crystal- 
line precipitate,  wbicb,  when  removed  from  the  filtrate,  liquefies 
in  air,  or  over  sulphuric  acid,  with  return  of  the  green  colour.  This 
experiment  can  be  repeated  frequently  with  the  same  sample. 

The  alkaloid  is  tasteless,  but  its  acid  solution  is  intensely  bitter. 
It  has  not  yet  been  obtained  crystalline. 

The  formula  given  to  the  alkaloid  is  l^^  ^is  ^u  ^2-  The  formula 
requires  an  equivalent  of  300 ;  by  experiment  it  was  found  to  be 
285' 5 ;  the  differences  are  attributed  to  impurities  in  the  sample. 
The  same  formula  has  been  given  by  Pelletier  and  Couerbe  to  meni- 
spermine  and  paramenispermine ;  the  three  alkaloids  are  probably 
isomeric.  With  Wild's  polariscope,  nuphai'ine  is  optically  inactive. 
Its  physiological  action  was  tried  on  cats,  without  toxic  effect. 

The  alkaloid  of  NyvipJicea  alba  does  not  give  the  green  reaction 
with  dilute  sulphuric  acid,  but  on  the  contrary  it  gives  the  follow- 
ing, which  are  not  given  by  nupharine.  Concentrated  sulphuric  acid 
and  potassium  chromate  colour  its  solution  first  red-brown,  after 
some  hours  clear  green.  Concentrated  sulphuric  acid  alone  produces 
a  red-brown,  which  passes  into  grey.  Frohde's  x-eagent  colours  it 
first  red,  then  dirty  green.  The  alkaloids  are  not  present  in  the 
seeds  of  N.  luteum  nor  in  the  blossoms  or  seeds  of  N.  alba. 

In  the  second  paper  the  author  continues  the  examination  of  the 
two  plants  of  the  family,  N.  alba  and  N-nphar  lutea.  As  far  as 
examination  of  two  members  of  it  allows  him  to  come  to  a  conclu- 
sion, he  thinks  that  the  tannin  contained  in  them  is  their  most 
important  constituent  from  a  chemical  point  of  view ;  after  that  the 
alkaloids,  and  then  the  starch.  The  tannins  of  the  two  species  differ 
slightly  in  their  properties,  but  are  closely  related  in  their  reactions. 
They  both  differ  from  tannin  derived  from  other  sources,  in  yielding 
characteristic  secondary  products.  The  insoluble  tannin  found  in 
them  is  very  characteristic,  but  a  somewhat  similar  substance  was 
found  by  Lowe  in  oak-bark,  and  as  methods  of  examination  are  now 
in  use  which  were  not  then  employed,  it  is  probable  that  the  sub- 
stance has  often  escaped  detection,  and  will  be  more  frequently 
found  in  the  future. 

The  insoluble  tannin  of  oak-bark  is  the  anhydride  of  the  soluble 
acid  ;  the  insoluble  acid  of  Nymphcea  appears  to  be  a  hydrate  of  its 
phlobaphene,  and  the  author  thinks  it  more  than  probable  that  the 
phlobaphene  is  an  intermediate  product  between  the  soluble  and 
insoluble  tannin. 

The   tannins    of    NymplioKi  are    also  notable  for  yielding  many 
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secondai'y  pr-oducts,  which  have  been  individually  found  in  othe 
tannins,  but  theix*  presence  together  has  not  been  hitherto  noted. 
Ellagic  and  gallic  acids  are  easily  obtained ;  another  substance, 
which  rapidly  absorbs  oxygen  from  the  air,  and  passes  into  a  body 
of  the  nature  of  phlobaphenc ;  and  a  second  substance,  which  by 
similar  absorption  of  oxygen  passes  into  two  bodies,  or  assumes  two 
phases  with  properties  similar  to  chlorophyll.  Sugar  was  looked  for 
in  consequence  of  Strecker  and  others  having  asserted  it  to  be  one 
of  the  derived  products  of  tannin  from  gall-nuts  and  oak-bark,  but 
it  was  not  found. 

The  author's  experiments  lead  him  to  believe  that  the  molecule  of 
the  tannin  obtained  from  Nymplicea  is  of  a  very  complex  nature. 

Constituents  of  Chamomile  Flowers.  L.  Naudin.  {Bull.de  la 
Soc.  Chim.,  xli.  483.)  Light  petroleum  spirit  extracts  from 
chamomile  flowers  two  crystallizable  bodies,  which  may  be 
separated  from  each  other  by  repeated  treatment  with  absolute 
alcohol.  The  author  has  examined,  the  compound  insoluble  in 
cold  alcohol,  for  which  he  suggests  the  name  "  antJiemen."  Its 
composition  is  represented  by  the  formula  C^.^  Hog.  It  forms 
delicate  needles  soluble  in  ether,  petroleum,  chloroform,  carbon 
bisulphide,  and  hot  alcohol,  and  fusing  at  63-64°  C. 

Constituents  of  the  Leaves  of  Ceanothus  Americanus.  J.  H. 
M.  Clinch.  (Amer.  Journ.  Pharni.,  1884,  131.)  The  author's 
analysis  of  these  leaves  shows  the  absence  of  alkaloids  and  gluco- 
sides,  and  the  presence  of  two  resins,  a  small  quantity  of  fixed  oil, 
glucose,  gum,  extractive  and  colouring  matters,  an  essential  oil  and 
a  tannin  identical  with  or  closely  related  to  caflfetannic  acid. 

Adulteration  of  Conium.  M.  Mader.  (Fharmaceut.  Zeitung, 
1883.)  A  parcel  of  this  herb  examined  by  the  author  proved  to 
consist  entirely  of  two  other  very  common  umbelliferous  plants, 
Antliriscu^  sylvesiris  and  CliCGropliyllam,  temulum.  This  herb,  when 
boiled  with  solution  of  caustic  soda,  gave  off  a  hay-like  instead  of  a 
mousy  odour ;  and  this  circumstance  having  roused  the  author's 
suspicion,  caused  him  to  make  a  closer  examination  of  the  parcel  in 
question,  which  soon  led  to  the  identification  of  the  plants  named. 

Mate,  or  Paraguay  Tea.  T.  Peckolt.  (Pharm.  Jovrn.  3rd 
series,  xiv.  I'il;  from  Zeitschr.  oesterr.  Apoth.  Vcr.)  This  tea  is 
made  from  Ilex  paraguayensis,  indigenous  in  the  South  American 
region  which  lies  between  18°  and  30°  south  latitude  ;  it  has  been 
planted,  and  seems  to  succeed  well  in  the  Cape  of  Good  Hope, 
Spain,  and  Portugal.  It  is  stated,  on  experimental  evidence,  that 
six  diflfercnt  species  of  the  Ilex  are  used  in  the  preparation  of  this 
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tea.  In  some  cases  the  leaves  are  dried  in  ovens,  in  otliers  tliey  are 
roasted.  The  author  has  analysed  the  fresh  leaves,  etc.,  of  the 
Ilex  pararjuayensts  from  the  Orgu  Mountains  in  Neufrciburg,  with 
the  following  results  : — 

In  1,000  grams  of  air-dried  leaves  : — 


Grams. 

Stearoptene         ..... 

0-021 

Volatile  Oil,  extracted  by  Ether  . 

0-099 

Fat  and  Wax 

19-800 

Green  colouring  matter 

.       10-900 

Chloropliyll  and  Soft  Eesin 

20-966 

Brown  Acid  Eesin        .... 

48-500 

Cafl'eiu         ...... 

6-398 

Bitter  extractive  matter 

2-033 

Sugar 

39-266 

Extractive  matter  and  Organic  Acids  . 

8-815 

Mate-tannic  Acid,  pure 

27-472 

Mate-vu'idic  Acid,  crystallized     . 

0-024 

Albumen,    Organic   Acid,    Inorganic   Salts 

Dextrin,  etc 

47-G60 

Moisture      ...... 

.     166-660 

Cellulose  and  Loss      .... 

.     601-386 

In  1,000  grams  of  air-dried  little  twigs  of  the  Ilex  Paraguay  ens  is 
from  Neufreiburs:  the  author  found  : — 


Green  Soft  Eesin  and  Chlorophyll 
Brown  Acid  Eesin        .... 

Cafi'ein 

Mate-tannic  Acid  and  extractive  matter 
Extract,  Cellulose  and  Water 


Grams. 

9-400 

19-700 

2-579 

30-000 

938-321 


In  1,000  gi'ams  of  air-dried  leaves  from  Parana,  from  which  the 
roasted  mate  is  prepared,  the  following  substances  were  found : — 

Grams. 

Stearoptene 0-019 

Volatile  Oil,  obtained  by  Ether  .         .        .  4-179 

Fat  and  waxy  substance      ....  18-800 

Green  colouring  matter       ....  10-800 

Chlorophyll  and  Soft  Eesin          .         .         .  51-200 

Brown  Acid  Eesin 84-500 

Caffein 16-750 

Aromatic  substance 2-500 

Mate-tannic  Acid,  pure        ....  44-975 

Mate-viridic  Acid,  crystallized     .         .         .  0-025 

Extractive  matter        .....  65-130 

Saccharine  extractive  matter.  Sugar  .         .  6-720 

Albumen,  Salts,  Dextrin,  etc.      .         .         .  36-102 

Moisture 104-600 

Cellular  matter 557-700 
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In  1000 

grams  of  commercial  mate   from    J 

Parana,  the 

found  : — 

Grams. 

Volatile  Oil,  obtaiued  by  Ether  . 

0-026 

Caffeiu         .... 

5-550 

Chlorophyll  and  Soft  Eesin 

6-102 

Brown  Acid  Kesin 

25-500 

Mate-taunic  Acid,  pure 

16-785 

Pyromate-tanuic  Acid 

1-465 

Mate-viridic  Acid,  crystallized 

0-024 

Extractive  matter 

16-610 

Caramel-like  extractive  matter 

1-370 

Salts,  Dextrin,  etc. 

18-189 

Cellular  matter  and  Moisture 

908-379 

author 


The  Occurrence  of  Cafieine  in  the  Leaves  of  Tea  and  Coffee 
grown  at  Kew  Gardens.  C.  Schorlemmer.  (From  a  paper 
read  before  the  Manchester  Literary  and  Philosophical  Society.) 
The  author  has  examined  specimens  of  fresh  leaves  of  tea  and 
coffee  grown  at  Kew  and  supplied  to  him  by  Professor  Dyer.  He 
found  caffeine  in  Thea  viridis  and  Thea  assamica,  a  smaller  pro- 
portion in  the  leaves  of  Coffea  arahica,  a  mere  trace  in  Coffea 
hinrina,  but  none  at  all  in  the  old  leaves  of  Liberian  coffee. 
Specimens  of  the  leaves  of  the  kat  (CatJia  ediilis)  were  examined 
for  caffeine  with  a  negative  result. 

As  caffeine  is  used  in  medicine,  the  author  considers  it  probable 
that  this  alkaloid  will  before  long  be  manufactured  from  Peruvian 
guano,  since  E.  Fischer  has  shown  that  guanine  may  bo  readily 
converted  into  theobromine,  and  this  into  caffeine. 

Constituents  of  Canella  Alba.  J.  P.  Frey.  (Amer.  Journ. 
Pharm.,  1884,  1.)  The  author  isolated  from  canella  bark  1-28  per 
cent,  of  volatile  oil,  8'2  per  cent,  of  resin,  6-8  per  cent,  of  maunite, 
8'9  per  cent,  of  ash,  starch  in  considerable  quantity,  a  bitter 
principle,  albumen  and  cellulose.  The  volatile  oil  consists  of  an 
oil  heavier  than  water,  and  another  which  is  lighter  than  water. 

Doundake.  MM.  Bochefontaine,  Fcris  and  Marcas. 
(Comptcs  licndus,  xcvii.  272.)  This  is  the  name  of  a  West  African 
bark  used  by  the  natives  as  a  febrifuge.  It  is  very  bitter  in  taste, 
of  an  orange-red  colour,  and  composed  of  lamellae  which  are  easily 
detached  from  one  another.  It  is  supposed  to  be  the  produce  of  a 
shrub  belonging  to  the  order  Rithlaccic.  The  authors  have  isolated 
from  it  a  bitter  poisonous  alkaloid,  which  they  propose  to  name 
"  doim  dale  inc.'" 
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Andromeda  Polifolia.  P.  C.  Plugge.  {Arcldv  der  Pharm.,  xxi. 
813.)  Audromedotoxin,  the  poisonous  principle  isolated  some  time 
ago  bj  the  authoi*  from  the  Japanese  plant,  Andromeda  japonica,  is 
now  shown  by  him  to  occur  also  is  Andromeda  loolifolia,  which 
grows  wild  in  some  parts  of  Germany.  Another  crystalline  body 
isolated  from  the  same  plant  is  regarded  by  the  author  as  probably 
identical  with  asehotin,  a  substance  obtained  by  Prof.  Eykman  from 
the  Japanese  species. 

Tradescantia  Erecta,  a  New  Styptic.  (Zeifschr.  des  oesterr. 
Apotli.  Ver.,  1883,  576.)  This  Mexican  plant,  now  cultivated  at 
Versailles,  is  stated  to  possess  very  valuable  styptic  properties, 
and  to  be  superior  in  this  respect  to  ferric  chloride. 

Palillo.  MM.  Duges  and  Armendaris.  (Bull.  Soc.  Bot.  [2], 
V.  233.)  The  Mexican  plant  known  by  this  name  appears  to  be 
Groton  morifolms.  An  infusion  of  the  leaves  is  used  by  the  natives 
as  a  stomachic.  The  tincture  of  the  leaves  is  said  by  the  authors 
to  be  an  excellent  i-emedy  for  neuralgia,  for  which  it  is  used  both 
externally  and  internally,  its  dose  being  10  to  15  drops.  The  seeds 
yield  a  fatty  oil  possessing  strong  purgative  properties.  Two  or 
three  drops  of  this  oil  are  an  efficient  dose. 

Brazilian  Plants.  T.  Peckolt.  (Zeitsch:  des  oesterr.  Apoth. 
Ver.,  xxi.  182,  197,  and  214.)  The  author  publishes  a  useful  com- 
parative list  of  popular  and  scientific  names  of  the  economic  plants 
of  Brazil.  As  this  list  cannot  be  abstracted,  we  must  refer  the 
reader  to  the  original  source  or  to  a  reprint  in  the  Pharmaceutical 
Journal,  3rd  series,  xiv.  85-88. 

Artemisia  Ahrotanum.  M.  Craveri.  (Union  Pharmaceutiqne, 
xxiv.  410.)  The  author  reports  that  this  plant  contains  a  crystal- 
lizable  alkaloid  possessing  antipyretic  and  antiseptic  properties. 
He  proposes  to  name  this  body  "  ahrotine." 

Pinns  Sylvestris.  A.  B.  Griffiths.  (Chemical  JSfeivs,  xlix.  95.) 
The  stem,  leaves,  and  cones  of  this  tree  are  said  to  contain  phenol 
which  can  be  extracted  by  means  of  warm  water,  and  detected  by 
the  usual  reactions. 

Lythrum  Salicaria.  Dr.  Campardon.  (Bidl.  Qen.  de  Therapeu- 
tirpie.)  The  author  reports  very  favourably  on  the  action  of  this 
plant  in  acute  and  chronic  inflammations  of  the  gastro-intestinal 
mucous  membrane,  and  attributes  its  effects  to  the  tannin  and 
mucilage  contained  in  it.  The  infusion  is  made  of  the  strength  of 
30  parts  of  leaves  and  stalks  to  1,000  of  water.  Of  the  powder,  the 
dose  is  1  gram  to  be  given  three  times  a  day  in  a  wafer. 
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The  Seeds  ofWithania  Coagulans.  S.  Lea,  (PJiarvi.  Jozim.,  3rd 
series,  xiv.  600.)  The  author  has  demonstrated  the  presence  of  a 
rennet  ferment  in  these  seeds.  Taking  equal  weights  of  the  seeds, 
he  extracted  them  separately  for  twentj-four  hours  with  equal 
volumes  of  water,  a  5  per  cent,  solution  of  sodium  chloride,  a  2  per 
cent,  solution  of  hydrochloric  acid,  and  a  3  per  cent,  solution  of 
sodium  carbonate.  Equal  volumes  of  each  of  the  above  were  added 
in  an  acid,  alkaline,  and  neutral  condition  to  equal  volumes  of  milk, 
and  heated  in  a  water-bath  at  38°  C.  The  milk  was  rapidly  coagu- 
lated  by  the  salt  and  sodium  carbonate  extracts,  much  less  rapidly 
by  the  other  two  ;  of  the  four,  the  salt  extract  was  far  the  most 
rapid  in  the  action.  All  subsequent  experiments  have  shown  that 
a  5  per  cent,  solution  of  sodium  chloride  is  the  most  efficient  in  the 
extraction  of  the  active  principle  from  the  seeds. 

That  the  constituent  which  possesses  the  coagulating  power  is 
a  ferment  closely  resembling  animal  renuet  may  be  seen  from  the 
following  observations : — 

1.  A  portion  of  the  5  per  cent,  sodium  chloride  extract  loses  its 
activity  if  boiled  for  a  minute  or  two. 

2.  The  active  principle  is  soluble  in  glycerin,  and  can  be  ex- 
tracted from  the  seeds  by  this  means ;  the  extract  possesses  strong 
coagulating  powers  even  in  small  amounts. 

3.  Alcohol  precipitates  the  ferment  body  fx'om  its  solutions ; 
and  the  precipitate,  after  washing  with  alcohol,  may  be  dissolved 
np  again  without  having  lost  its  coagulating  powers. 

4.  The  active  principle  of  the  seeds  will  cause  the  coagulation  of 
milk  when  present  in  very  small  quantities,  the  addition  of  more  of 
the  ferment  simply  increasing  the  rapidity  of  the  change, 

5.  The  coagulation  is  not  due  to  the  formation  of  acid  by  the 
ferment.  If  some  of  the  active  extract  be  made  neutral  or  alkaline 
and  added  to  neutral  milk,  a  normal  clot  is  formed,  and  the  reaction 
of  the  clot  remains  neutral  or  faintly  alkaline. 

6.  The  clot  formed  by  the  action  of  the  ferment  is  a  true  clot, 
resembling  in  appearance  and  properties  that  formed  by  animal 
rennet,  and  is  not  a  mere  precipitate. 

A  Peculiar  Property  of  Liiiseed  Meal.  A.  Jorissen.  (Bull. 
Acad.  lioy.  Lchj.  [3],  v.  750.)  The  author  records  the  observation 
that  a  mixture  of  linseed  meal  and  warm  water,  when  allowed  to 
stand  for  some  time  at  a  temperature  of  2i>°  C,  and  then  distilled, 
yields  a  distillate  containing  hydrocyanic  acid.  The  acid  is  a  de- 
composition product  and  docs  not  pre-exist  in  the  seed.  A  mixture 
of  amygdaliu,  linseed  meal,  and  water,  is  stated  to  develop  an  odour 
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of  bitter  almouds,  a  fact  which  points  to  the  presence  in  linseed  of 
a  substance  resembling  emulsin. 

Waras.  "VV.  T.  Thiselton  Dyer.  (Phann.  Joiini.,  ord  series, 
xiv.  969.)  An  examination  made  by  the  author  of  authentic  fruit- 
bearing  specimens  of  the  waras-yielding  plant  recently  obtained 
from  Major  P.  M.  Hunter,  affords  definite  proof  of  this  plant  being 
really  that  described  by  J.  G.  Baker,  in  the  "  flora  of  tropical  Africa," 
as  Flemimjia  rliodocarija. 

Professor  Oliver,  however,  has  found  that  a  Flemingia  apparently 
confined  to  South  India,  F.  GraJiamiana,  is  not  specifically  distin- 
guishable from  F.  rliodocarpa;  the  pods  are  in  fact  clothed  with 
the  same  peculiar  epidermal  glands  so  characteristic  of  that  species. 
The  "  wai'as  "  plant  is  therefore  really  to  be  found  in  India  after 
all. 

In  creating  a  new  species  for  the  "waras"  plant,  J.  G.  Baker 
seems  to  have  neglected  the  compai-ison  of  the  material  he  was 
working  upon  with  specimens  of  the  species  occurring  in  so  remote 
and  botanically  widely  severed  an  area  as  the  southern  part  of  the 
Indian  peninsula. 

The  author  appends  Major  Hunter's  interesting  notes  on 
"waras"  collected  at  Harrar  in  February  and  March,  1884. 

"  In  the  neighbourhood  of  the  city  '  waras  '  is  not  now  raised  from 
seed  sown  artificially,  and  it  is  left  to  nature  to  propagate  the  shrub 
in  the  surrounding  terraced  gardens.  The  plant  springs  up, 
among  jowari,  coffee,  etc.,  in  bushes  scattered  about  at  intervals  of 
several  yards  more  or  less.  When  sown,  as  among  the  Gallas,  it 
is  planted  before  the  rains  in  March.  If  the  soil  be  fairly  good  a 
bush  bears  in  about  a  year.  After  the  berries  [pods]  have  been 
j)lucked,  the  shrub  is  cat  down  to  within  six  inches  of  the  ground. 
It  springs  up  again  after  rain  and  bears  a  second  time  in  about  six 
months,  and  this  process  is  repeated  every  second  year,  until  the 
tree  dies.  liain  destroys  the  beriy  [pod]  for  commercial  purposes, 
it  is  therefore  only  gathered  in  the  dry  season  ending  about  the 
middle  of  March.  The  bush  grows  to  a  maximum  height  of  six 
feet,  and  it  branches  close  to  the  ground.  The  growth  is  open  and 
the  foliage  sparse.     Each  owner  has  a  few  acres  of  land. 

"  In  the  middle  of  February,  1884,  the  following  processes  were 
observed: — 

"  The  leaves  [?  fruiting  shoots]  of  some  plants  were  plucked  and 
allowed  to  dry  in  the  sun  for  three  or  four  days.  (The  picking  is 
not  done  carefully,  and  a  considei'able  quantity  of  the  surrounding 
twigs,  etc.,  is  mixed  with  the  berries   [pods].)     The  collected  mass 
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■was  placed  on  a  skin  heaped  up  to  about  six  or  eight  inches  high, 
and  was  tapped  gently  -with  a  short  stick  about  half  an  incb  thick. 
After  some  time  the  pods  were  denuded  of  their  outer  covering  of 
red  powder,  whicli  fell  through  the  mass  on  to  the  skin.  The  upper 
portion  of  the  heap  was  then  cleared  away  and  the  residual  reddish 
green  powder  was  placed  in  a  flat  woven  grass  dish  with  a  sloping 
rim  of  about  an  inch  high.  This  receptacle  was  agitated  gently 
and  occasionally  tapped  with  the  fingers,  the  result  being  the  sub- 
sidence of  the  red  powder  and  the  rising  to  the  surface  of  the  chaffy 
refuse,  which  latter  was  carefully  worked  aside  to  the  edge  of  the 
dish  and  then  removed  by  hand.  This  winnowing  was  continued 
until  little  remained  but  red  powder.  (No  great  pains  are  even 
taken  to  eliminate  all  foreign  matter.)  A  rotl  was  sold  in  1884  for 
about  13  piastres  =  1  rupee  10  as.  nearly, 

" '  Waras  '  is  sent  to  Arabia,  chiefly  to  Yemen  and  Hadhramaut, 
where  it  is  used  as  a  dye,  a  cosmetic,  and  a  specific  against  cold. 
In  order  to  use  it,  a  small  portion  of  the  powder  is  placed  in  one 
palm  and  moistened  with  water,  the  hands  are  then  rubbed  smartly 
together,  producing  a  lather  of  a  bright  gamboge  colour,  which  is 
applied  as  required." 

Hazigne,  a  New  Remedy  for  Skin  Diseases.  H.  Bail  Ion. 
(Journal  de  Pliarmacie,  June,  1884,  456.)  Hazigne  is  a  Malagasy 
plant,  the  fruits  of  which  yield  an  oil  and  the  stem  a  resin,  which 
are  used  by  the  natives  as  a  remedy  in  certain  skin  diseases,  such 
as  leprosy,  the  itch,  and  ulcers.  The  oil  obtained  from  the  seeds  is 
also  used  as  food  and  for  lamps.  The  hazigne  is  a  handsome  tree 
belonging  to  the  Gnttiferir,  and  is  named  Si/mpJionia  fasciculata. 
The  fruit  is  known  to  the  natives  by  the  name  of  "  voa-sou-vouara." 

Sizygium  Jambolanum.  M.  Banatrala.  {Eepertoire  de  Phar- 
macie,  1884,  1(')'J.)  The  frait  of  this  East  Indian  plant,  belonging 
to  the  order  Myrtacece,  is  coming  into  favour  as  a  remedy  for 
diabetes.  The  author  reports  three  cases  in  which  its  administra- 
tion was  followed  within  forty-eight  hours  by  the  disappearance  of 
the  sugar  and  a  notable  diminution  in  the  quantity  of  the  ui-ine 
secreted.  It  was  also  observed  that  amylaceous  food  could  b& 
given  during  this  treatment  without  interfering  with  the  result. 

A  Poisonous  Vanilla.  M.  Jail  let.  (Zeitschr.  des  oesferr.  Apoih. 
Ver.,  iHS'-j,  -vjr.)  The  injurious  effects  which  vanilla  has  been  ob- 
served to  ]n-oduce  in  some  instances  receives  some  explanation  by 
the  author's  statement  that  in  Re' union  vanilla  is  grown  on  the  stems 
of  Jatropa  Curcas,  and  feeds  on  the  milky  juice  of  this  poisonous 
member  of  the  Euphorhiacctv. 
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Sabal  Serrulata.  J.  Moeller.  (Pharm.  Centralhalle,  1883,  No. 
15.  From  Amer.  Journ.  Chem.)  The  dried  fruit  of  tlie  saw  pal- 
metto is  described  by  the  author  as  being  oblong  ovate,  10  to  15 
mm.  (f  to  I  inch)  long,  5  to  9  mm.  (\  to  -i-  inch)  broad,  bluntly 
pointed  at  the  base,  externally  blackish  brown,  netted-wrinkled, 
weighing  about  "5  gram,  inodorous  and  tasteless,  and  containing  a 
shrivelled  seed.  The  pei'icarp  is  1  mm.  thick,  and  consists  of  three 
well-defined  layers  of  nearly  equal  thickness  :  the  blackish  brown 
resinous  epicarp,  the  yellowish  green  mesocarp,  and  the  yellowish 
brittle  endocarp,  composed  of  sclerenchyma.  Soaked  in  water,  the 
mesocarp  swells  considerably,  and  the  epicarp  somewhat  less.  Both 
tissues  are  formed  of  thin-walled  cells ;  those  of  the  latter  are 
filled  with  a  brown  mass  ;  those  of  the  former  colourless  or  brownish, 
and  surrounding  numerous  fibrovascular  bundles.  The  thin- walled 
cells  of  the  testa  contain  a  red-bi'Own  mass.  The  endosperm  is  hard 
and  hornlike,  swells  rapidly  in  water,  and  consists  of  a  peculiar 
parenchyma,  which  becomes  gelatinous  by  potash. 

Iron  salts  colour  the  contents  of  the  cells  of  the  epicarp  blue,  but^ 
scarcely  affect  those  of  the  testa.  The  contents  of  the  latter  are 
soluble  in  alkalies ;  those  of  both  tissues  insoluble  in  water.  The 
mesocarp  contains  crystals  of  calcium  oxalate,  also  remnants  of  pro- 
toplasma,  which  are  also  found  in  the  endosperm. 

Xanthium  Strumarium.  M.  V.  Cheatham.  (Amer.  Journ. 
Pharni.,  1884,  134)  The  cocklebar  is  one  of  the  first  plants 
making  its  appeai-ance  in  the  spring,  and  the  hogs,  vphich  in  some 
of  the  southern  and  western  States  are  allowed  to  run  at  large 
during  the  fall  and  winter  to  eat  the  mast,  are  very  fond  of  the 
young  plant,  but  almost  invariably  die  after  eating  them ;  warm 
lard,  and  other  fatty  substances,  being  used  as  antidotes  with  only 
poor  success. 

The  author  extracted  the  bruised  dried  fruit,  195"21  grams,  with 
benzene,  and  obtained  29  grams  of  a  yellowish,  non-drying  fixed  oil, 
having  the  specific  gravity  "900,  and  a  peculiar  odour  somewhat 
resembling  that  of  freshly  extracted  flaxseed  oil ;  from  the  soap 
prepared  with  it,  oleic  acid  was  obtained,  and  glycerin  was  found  in 
the  mother-liquor  of  the  soap. 

With  strong  alcohol  a  resinous  extract  was  obtained.  The  por- 
tion soluble  in  diluted  acetic  acid  gave  precipitates  with  potassio- 
mercuric  iodide,  with  iodine  and  with  tannin,  but  not  with  picric 
acid ;  ferric  chloride  produced  a  green  colour,  and  sugar  followed 
by  a  drop  of  sulphuric  acid  caused  a  yellowish  colour,  slowly  chang- 
ing to  carmine  and  to  bright  violet-red.     Ether  extracted  from  the 
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acid  solution  the  principle  giving  these  reactions  ;  but  the  small 
quantity  subsequently  taken  up  by  ether  from  the  same  solution 
rendered  alkaline  by  potash,  did  not  give  these  reactions. 

Of  the  resinous  substance  left  after  treatment  with  acidulated 
•water,  4  grams  were  given  to  a  small  dog,  producing  no  visible 
effects.  This  substance  -svas  freely  soluble  in  ether  and  alcohol,  and 
slitrhtly  soluble  in  potash  and  ammonia  ;  ferric  chloride  added  to  the 
alcoholic  solution  gave  a  deep  green  colour,  probably  due  to  a  little 
tannin. 

The  principle  obtained  above,  though  probably  not  pure,  the 
author  thinks  may  be  different  from  the  xanthostrumarin  of  Zander 
(Amer.  Journ.  PJiarm.,  1881,  p.  271),  the  latter  being  precipitated 
with  picric  acid,  and  not  precipitated  with  tannin. 

The  Cacao  Tree.  M.  Boussingault.  {Comptes  Eendus,  xcvi. 
1,39.5-139'J.  From  Journ.  Chem.  Soc.)  The  cacao  tree  requires 
a  rich,  deep,  moist  soil,  in  shaded  localities,  close  to  the  sea  or 
to  rivers.  The  tree  flowers  when  about  thirty  months  old,  and 
the  fruit  is  ripe  about  four  months  after  the  fall  of  the  flowers. 
The  weight  of  the  fruit  varies  from  300-500  grams,  and  after 
picking  they  are  exposed  to  the  sun  during  the  day,  and  placed 
under  sheds  at  night.  Active  fermentation  soon  sets  in,  but  if 
allowed  to  proceed  too  far  is  injurious.  The  cacao  is  decorticated 
by  careful  roasting,  which  also  develops  an  aroma,  due  to  a  minute 
quantity  of  a  volatile  oil.  Examination  of  Trinidad  cacao  showed 
the  presence  of  butter,  starch,  theobromine,  asparagine,  albumen, 
gum  yielding  mucic  acid,  tartaric  acid  free  and  combined,  soluble 
cellulose,  ash,  and  indeterminate  substances.  Decorticated  cacao, 
slightly  roasted  and  separated  from  the  seeds,  forms  the  basis  of 
chocolate,  which,  when  genuine,  consists  only  of  cacao  and  sugar. 
The  superiority  of  chocolate  over  tea,  coffee,  mate,  etc.,  is  due  to 
the  fact  that  in  addition  to  theobromine,  it  contains  in  a  small  bulk 
a  large  quantity  of  food  materials,  and  indeed  approximates  in  com- 
position to  milk. 

Cocoa.  M.  Boussingault.  (Ann.  Chim.  Phys.  ['»],  xxviii. 
433^56 ;  Journ.  Chem.  Soc,  1884,  202.)  The  cocoa  plant  rafrely 
flowers  before  it  is  thirty  months  old,  but  the  first  flowers  are 
generally  destroyed,  as  the  planters  do  not  permit  the  plants  to 
bear  fruit  before  they  are  four  years  old.  100  kilos,  of  fresh 
fruit  yield  from  4-j  to  oO  kilos,  of  dry  cocoa.  In  Venezuela,  after  a 
plant  is  seven  years  old,  it  yields  0"7o  kilo,  annually.  In  Magda- 
lena  a  tree  yields  two  kilos,  of  dry  cocoa  per  annum.  The  kernel 
of  the  species   Montaraz   contains  :    butter,   o3'3  ;    albumen,   12*9  ; 
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theobromine,  24;  gum  and  tartaric  acixi,  67;  cellulose,  lignose, 
and  starch,  O'l ;  ash,  4'0;  water,  11"6  per  cent.  The  ash  consists 
chiefly  of  phosphate  of  calcium,  magnesium,  and  potassium ;  it  also 
contains  silica,  carbonic  and  sulphuric  acids.  The  husk  has  the 
following  percentage  composition  :  butter,  3*9  ;  nitrogenous  matter, 
14*25,  containing  2'8  N  ;  gum,  12'12  ;  tartaric  acid  and  tannin, 
5'05;  ash,  6"89  ;  water,  12"18;  lignose,  cellulose,  and  other  com- 
pounds not  estimated,  45'61.  The  process  of  decortication  is 
generally  accomplished  by  means  of  gentle  heat.  The  following 
table  shows  the  composition  of  Trinidad  cocoa,  decorticated — .1  by 
heat,  B  without  heating  : — 


A. 

B. 

Butter        .... 

.    540    . 

.    49-9 

Starch  and  Glucose    . 

.      2-5     . 

.      2-4 

Theobromine 

3-6     . 

.      3-3 

Asparagine 

trace    . 

trace 

Albumen   .... 

11-8     . 

10-9 

Gum 

2-5     . 

2-4 

Tartaric  Acid     . 

3-7     . 

3-4 

Tannin 

0-2     . 

0-2 

Soluble  Cellulose 

11-5     . 

10-6 

Ash 

4-4    . 

4-0 

Water         .... 

— 

7-6 

Not  estimated    .        .        .        . 

0-8     . 

5-3 

Cocoa  butter  is  a  white  solid  which  melts  at  30^  and  solidifies  at 
23°.  The  gum  resembles  gum  arable  in  appearance,  and  also  yields 
mucic  acid  when  treated  with  nitric  acid.  It  is  powerfully  dextro- 
gyrate. 

The  Seeds  of  Camellia  Oleifera,  s.  C.  Drupifera.  H.  Mc Galium. 
(Pharm.  Journ.,  3rd  series,  xiv.  21.)  The  author  obtained  from 
the  seeds,  deprived  of  the  husk,  by  means  of  ether,  forty-four  per 
cent,  of  a  somewhat  viscid  yellowish  oil,  odourless  and  havintr 
an  unpleasant  after  taste.  In  China  it  is  known  as  cha  yan^ 
or  tea  oil,  and  is  chiefly  used  as  a  hair  dressing,  and  as  an 
illuminant.  In  addition  to  the  oil,  about  ten  per  cent,  of  a 
glucoside,  giving  all  the  reactions  of  saponin,  was  obtained  from 
the  seeds.  Even  then  the  marc,  on  being  shaken  with  water,  gave 
a  persistent  lather.  This  saponin  is  a  friable,  amorphous,  white 
powder,  having  only  a  slight  creamy  tinge,  and  a  sweetish,  after- 
wards bitter,  disagreeable  and  biting  taste.  Almost  odourless  when 
dry,  it  has  a  peculiar,  disagreeable  odour  when  dissolved  in  water. 
The  dust  irritates  the  nostrils.  It  is  insoluble  in  ether,  sparingly 
soluble  in  absolute  alcohol,  freely  in  84  per  cent,  alcohol,  and  very 
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soluble  in  water,  the  latter  solution  having  an  acid  reaction,  and 
giving  white  precipitates  with  barium  hydrate,  basic  lead  acetate, 
and,  on  heating,  with  normal  lead  acetate.  The  solution  emulsifies 
oils  and  chloroform,  and,  shaken  with  mercury,  the  latter  is  finely 
divided.  It  gives  '9  per  cent,  of  ash.  Heated  with  hydrochloric 
acid,  a  flocculent,  white  precipitate  (sapogenin)  is  thrown  down,  and 
a  glucose  remains  in  solution.  The  saponin  was  prepared  by 
■exhausting  the  seed,  deprived  of  oil,  with  8t(<  per  cent,  alcohol,  con- 
centrating the  tincture  to  a  syrupy  liquid,  precipitating  with  abso- 
lute alcohol,  redissolving  in  8-i  per  cent,  alcohol,  treating  with 
animal  charcoal,  and  filtering. 

The  press  cake  left  on  expressing  the  oil  is  called  cha-tsai-peng, 
and  its  powder  clia-tsai-fau.  These  are  used  for  washing,  for  re- 
moving grease  stains,  for  destroying  worms,  grubs,  etc.,  and  for 
poisoning  fish,  when  kept  in  tanks. 

The  Beans  of  Soja  Hispida.  E.  Meissel  and  F.  Bocker. 
QLonatsli.  Chem.,  iv.  349-368;  Jcmr7t.  Chem.  Soc,  1883,  1024.) 
The  Soja  bean,  imported  from  Japan,  like  all  leguminous  fruits,  con- 
tains a  large  amount  of  proteids,  and  is  moreover  very  rich  in  fatty 
constituents.  The  authors  have  made  an  elaborate  investigation 
of  these  fruits,  the  results  of  which  are  summarized  as  follows  : — 

1.  The  Soja  bean  contains  no  gluten  proteids,  and  only  very 
small  quantities  of  amido  compounds. 

2.  By  exhaustion  with  dilute  aqueous  potash,  or  with  pure  water, 
or  with  a  10  per  cent,  solution  of  sodium  chloride,  it  yields  a 
casein  nearly  resembling  the  legumin  of  ordinaxy  leguminous  fruits, 
and  containing,  when  freed  from  ash,  51*24  per  cent.  C,  6'99  H, 
16-38  N,  0-4;  S,  and  24-92  0. 

3.  The  solution  filtered  from  the  casein  deposits,  on  being  boiled, 
an  albuminous  substance  differing  essentially  in  composition  and 
properties  from  ordinary  albumen,  but  closely  resembling  the  albu- 
men of  peas.  This  albumen  is  perhaps  formed  by  transformation 
of  the  casein,  and  contains  52-58  per  cent.  C,  7*00  H,  and  17-27  N. 

4.  The  mother-liquors  of  the  casein  and  albumen,  treated  with 
copper  salts,  yield  nitrogenous  precipitates,  consisting  for  the  most 
l^art  of  a  cupric  compound  of  casein  which  has  escaped  precipita- 
tion, contaminated  with  non-azotised  substances. 

5.  The  residue  left  after  exhausting  the  beans  with  dilute  potash 
contains  nitrogen  belonging  to  casein  which  has  been  rendered 
insoluble.  By  prolonged  keeping,  or  by  roasting  of  the  beans,  the 
quantity  of  this  insoluble  casein  is  increased,  and  finally  the  whole 
of  the  casein  is  converted  into  the  insoluble  modification. 
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G.  Of  the  nitrogenous  constituents  of  the  Soja  beans  wliich  are 
soluble  in  dilute  potash,  more  than  90  per  cent,  consists  of  casein, 
and  1-5  to  2  per  cent,  of  albumen. 

7.  Combustion  with  soda-lime  cannot  be  employed  for  estimating 
the  nitrogen  of  the  casein,  but  is  well  adapted  for  estimating  the 
amount  of  nitrogen  in  the  entire  bean. 

8.  The  portion  of  the  Soja  bean  soluble  in  ether  consists  of 
90-95  per  cent,  neutral  fat,  and  5-10  per  cent,  cholcsterin,  lecithin, 
wax,  and  resin. 

9.  The  other  non-azotised  constituents  of  the  bean  are  cellulose, 
a  small  quantity  of  sugar,  about  10  per  cent,  dexti'in,  and  less  than 
five  per  cent,  starch  in  very  small  rounded  separate  grains. 

10.  The  composition  of  the  Soja  bean  is,  in  round  numbers,  as 
follows : — 


Water 

Soluble  Casein  . 

Albumeu    . 

Insoluble  Casein 

Fat     . 

Cliolesterin,  Lecithin,  Kes 

Dextrin 

Starch  (less  than) 

Cellulose    . 

Ash    . 

Sugar,  Amides,  etc.    . 


u,  W 


10-0  per  cent. 
30-0 
0-5 
7-0 
18-0 
2-0 
10 
5 
5 
5 
small  quantities. 


The  Economic  Application  of  Sea-weed.  E.  C.  C.  Stanford. 
(Pharm.  Joimi.,  3rd  series,  xiv.  1009-1012,  1026-1029,  and 
1049-1052.)  An  elaborate  essay  terminating  with  the  following 
conclusions  : — 

1.  The  only  way  to  effectually  utilize  sea- weed  is  to  import  it  in 
the  raw  state. 

2.  By  following  the  wet  process,  the  additional  cost  is  fully 
made  up  by  the  greatly  increased  amount  of  iodine  and  salts 
obtained  from  the  aqueous  solution,  leaving  two-thirds  of  the  plant 
for  further  treatment. 

3.  That  by  extracting  from  this  the  algin  and  the  cellulose,  we 
utilize  the  whole  plant,  and  obtain  two  new  products  of  consider- 
able commercial  importance. 

4.  That  the  process  is  extremely  simple,  and  requires  no  extrava- 
gant plant ;  nor  do  operations  on  the  large  scale  present  any  serious 
practical  difficulties. 

5.  That  the  new  substance,  algio,  Las  very  remarkable  properties, 
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which  may  find  mauy  applications  not  yet  known,  when  it  can  be 
put  on  the  market. 

6.  That  the  demand  for  such  a  substance  in  fixing  and  mordant- 
ing fabrics  alone  is  enormous. 

Our  annual  export  of  textile  manufactures  and  yarns  is  valued  at 
£40,000,000,  or  more  than  half  the  value  of  our  total  exports  ;  and 
a  large  portion  of  this  requires  some  dressing  material  to  fit  it  for 
the  market.  We  import  about  £200,000  worth  of  gum  arabic,  a 
good  deal  of  which  is  used  for  this  purpose ;  and  the  war  in  the 
Soudan  is  raising  its  price  and  making  it  scarce. 

7.  That  the  supply  of  raw  material  is  almost  unlimited.  Sea- 
weed damaged  by  rain  is  equally  available  for  the  manufacture  of 
algin. 

The  paper  is  full  of  interesting  details,  for  which  reference  must 
be  made  to  the  original  article,  as  they  cannot  be  usefully  ab- 
stracted. 

Proximate  Analysis  of  the  Seeds  of  Amomum  Melegueta.  Dr.  J. 
C.  Thresh.  (^Pharin.  Joiirn.,  3rd  series,  xiv.  798.)  The  author's 
results  are  summarized  in  the  following  table  : — 


Soluble  in 
Petroleum 

Ether. 

Soluble  in 
Alcohol.        " 

Soluble  in 
Cold  Water. 

Takeu  up  by 
successive 
treatment 
with  dilute  - 
alkali,  boil- 
ing water,  and 
dilute  acids. 
Lignin,  etc.     . 
Cellulose 
Ash 
Moisture 


Volatile  OU    . 

Active  Principle 

Eesin 

(?)  Acid . 

Tannin  . 

Phlobaphene 

Resins   . 

Mucilage 

Organic   Acids,  etc.,  pi-ecipi 

tated  by  Lead  Acetate 
Albuminoid    . 
Metarabin 
Starch    . 
Pararabiu 
Albuminoids   not   soluble 

water 
Other  substances  takeu  up  by 

acid 


•G3 

3-39 

•50 

•80 

•99 

•50 

•G3 

•22 

•38 

1-30 

•79 

27-30 

3^12 

•I-IO 


C^59 

23-70 

5^f.5 

3^36 

lG-05 

100-00 

Beggiatoa  Alba:  the  so-called  Sewage  Fungus.     A.  W.  Ben- 
nett.    {I'luirm.    .Jimrn.,  3rd  series,    xiv.   878.)     Under  the    name 
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of  "  sewage  fungus,"  a  peculiar  organism  is  familiar  to  sanitary 
engineers  as  occurring  abundantly  and  universally  in  the  effluent 
water  from  sewage-works,  forming  dense  flocculent  greyish,  white 
masses  attached  to  the  bottom  and  sides  of  the  channel,  or  to 
ordinary  green  alga3.  Under  the  microscope  it  is  seen  to  consist  of 
an  immense  quantity  of  colourless  threads,  with  but  little  or  no 
chlorophyll,  full  of  granular  protoplasm,  and  containing  a  number 
of  bright,  strongly  refractive  granular  particles.  This  is  Beggiatoa 
alha,  Vauch,  an  interesting  and  remai'kable  organism. 

Zopf  (Die  Spaltpihe,  Breslau,  1883,  p.  76)  describes  the  fila- 
ments as  varying  greatly  in  diameter,  from  1  to  5  mm.,  as  being 
unbranched  and  unseptated,  and  as  characterized  by  the  presence  of 
sti'ongly  refractive  globular  particles,  which  have  been  determined 
by  Professor  Cohn  of  Breslau,  and  Professor  Cramer  of  Zurich,  to 
consist  of  pure  sulphur.  The  author  finds  the  filaments  to  be 
copiously  branched,  either  dichotomously  or  laterally,  and  septated, 
either  at  the  bases  of  the  branches  or  elsewhere,  and  the  cells  to  be 
frequently  constricted  above  and  below  the  septa.  Still  these  low 
organisms  are  so  often  variable  in  points  of  structure  of  this  kind, 
that  further  evidence  of  the  constancy  of  these  differences  would 
be  required  before  establishing  a  distinct  species.  The  globules 
of  sulphur  the  author  finds  most  commonly  situated  one  imme- 
diately below  each  septum ;  but  sometimes  towards  the  centre  of  a 
cell  or  more  generally  diffused.  The  systematic  position  of  Beggia- 
toa is  somewhat  obscure.  Zopf  places  it  without  hesitation  in  the 
Schizomycetes,  with  which  it  agrees  in  the  absence  of  chlorophyll, 
and  in  a  capacity  for  assuming  different  conditions,  of  which  the 
ordinary  form  may  be  regarded  as  the  leptothrix  state.  It  also  has 
corresponding  bacillus,  bacterium,  coccus,  and  spirillum  conditions. 
On  the  other  hand,  it  is  certainly  closely  allied  to  the  Oscillatorieffl 
through  Crenothrix,  if  this  genus  is  to  be  retained,  and  if  at  certain 
times  of  the  year  it  develops  chlorophyll,  which  is  probably  the 
case,  there  would  be  no  good  characters  by  which  to  distinguish  it 
from  that  class.  If  the  trifurcate  division  of  Thallophytes,  which 
is  a  modification  of  Sachs,'  is  adopted  into  algiB,  fungi,  and  proto- 
phytes,  it  will  come  under  the  third  and  lowest  class. 

The  source  of  the  sulphur  contained  in  this  organism  is  a  very 
interesting  question.  It  is  a  prevalent  idea  among  sauitaiy  engi- 
neers that  the  presence  in  water  of  the  "  sewage  fungus  "  is  a  sure 
indication  of  partially  decomposed  sewage.  But  this  would  seem 
to  be  not  necessarily  the  case.  Zopf  describes  it  as  occurring  in 
tlie  effluent  water  from  manufactories,  especially  sugar  factories  and 


232  YEAR-BOOK    OF   PHARMACY. 

tanneries,  and  in  thermal  sulphur  sjmngs,  as  well  as  in  drains. 
Luerssen  {Die  Eroptogamen,  Leipzig,  1879,  p.  24)  gives  as  its 
habitat  putrid  water,  noisome  ditches,  the  effluents  of  manufactories, 
and  mineral  springs,  especially  all  thermal  sulphur  springs,  as  those 
of  the  Alps  and  Pyrenees,  Ais-la-Chapelle,  baths  at  Vienna,  etc. 
The  author  has  seen  Beggiatoa  alha  in  large  quantities  on  the  -waste 
ground  about  alkali  works  near  Jarrow-on-Tyne.  It  therefore  has 
probably  the  power  of  extracting  the  sulphur  not  only  from  decom- 
posing organic  matter,  but  also  from  mineral  sulphates  dissolved  in 
the  water ;  though  the  absence  of  chlorophyll  would  indicate  that 
it  is  dependent  on  decaying  organic  substances  for  its  cai-bon. 
Luerssen  states  that  it  has  the  power  of  developing  sulphuretted 
hydrogen  out  of  the  sulphates  in  the  water,  and  that  water  from 
thermal  springs  at  Landeck  containing  this  organism,  preserved  in 
a  closed  glass  bottle  for  four  months,  contained  fi'om  5*07  to  7'24 
c.c.  to  the  litre  of  sulphuretted  hydrogen,  as  against  0'92  to  l'G5 
c.c.  per  litre  of  fresh  water. 

The  growth  of  the  so-called  "  sewage  fungus  "  must  undoubtedly 
be  regarded  as  evidence  of  the  presence  in  the  water  of  an  abnormal 
amount  of  sulphates,  derived  either  directly  fi'om  sewage  or  from 
the  substances  used  in  precipitating  it,  or  in  other  ways  in  manu- 
factories. But  there  seems  no  reason  to  believe  that  it  will  itself 
have  any  injurious  effect  on  the  water.  It  is  difScult  to  see  how 
the  sulphur  once  set  free  can  again  combine  with  hydrogen  to  form 
sulphuretted  hydrogen,  as  long  as  the  organism  is  growing  in  the 
water.  Indeed,  if  allowed  to  accumulate,  and  periodically  removed, 
it  may  tend  to  purify  the  water  by  abstracting  from  it  some  of  the 
undue  proportion  of  sulphur.  Further  examination  of  this  inter- 
esting organism,  and  especially  careful  analyses  of  the  ash,  would 
be  very  desirable. 

Constituents  of  Lactarius  Piperatus  and  Elaphomyces  Granu- 
latus.  T.  Bissingcr.  {Arcliiv  der  Pharm.  [3],  xxi.  321-345.) 
The  author  has  examined  the  chief  constituents  of  these  fungi. 
The  fat  extracted  from  Lactarms  ]iiioeratus  by  ether,  yielded  (1)  a 
non-volatile  acid  melting  at  69-70°,  having  the  formula  Cj-  H.5,,  0^. 
This  acid  had  previously  been  isolated  from  the  fat  of  another 
fungus,  Agaricus  integer,  by  Thorncr ;  (2)  a  volatile  acid,  which 
was  proved  to  be  butyric  acid ;  (3)  glycerol ;  (4)  a  substance 
crystallizing  from  alcohol  in  rhombic  tables,  melting  at  36-37°, 
■which  is  probably  an  alcohol  of  the  formula  Ci|H.;oO.  The  non- 
volatile acid  appears  to  exist  iu  the  fat  in  the  free  state  ;  the 
butyric  acid  is  combined  as  a  glyceride.     An  analysis  of  the  ash 
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of   Lacfarms  piperafus    gave    the    following   results,   expressed   as 
percentage  numbers  : — 

KCI 2-41 

K^SOj 10-40 

K,CO, 44-76 

Na.PO^ 12-03 

K3PO4 18-37 

FeaiPO^)., 1-57 

Fe^Oa 3-55 

Mn3(P04), 0-38 

Ca3(P0,). 0-47 

CaCOg 0-62 

MgCOy 2-66 

SiO, 3-08 

Mannitol  was  obtained  from  ElLxpliomyces  granulatus ;  it  has 
previously  been  found  in  Agaricus  integer  by  Thorner. 

The  Mineral  Constituents  of  Fucus  Vesiculosus  and  Fucus 
Serratus.  A.  B.  Griffiths.  {Chemical  Neios,  xlviii.  197.)  The 
author's  recent  analyses  of  the  ash  of  these  two  sea-weeds  shows 
the  following  composition  : — 

Fucus  Vesiculosus  {Bladder  Wraclc). 


I. 

II. 

Potash 14-91 

14-89 

Soda 

11-54 

11-52 

Calcium  Oxide 

10-46 

10-49 

Magnesium  Oxide 

7-29 

7-33 

Ferric  Oxide    . 

0-59 

0-60 

Sodium  Chloride 

25-99 

25-97 

Silica 

1-45 

1-44 

Sulphuric  Acid 

25-36 

25-30 

Phosphoric  Acid 

.      2-37 

2-38 

99-96 

99-92 

Fucus  Serratus. 

I. 

II. 

Potash 

4-99 

5-01 

Soda 

18-98 

18-90 

Calcium  Oxide 

14-75 

14-79 

Magnesium  Oxide 

10-39 

10-38 

Ferric  Oxide    . 

0-50 

0-52 

Sodium  Chloride 

23-96 

23-94 

Silica 

1-50 

1-52 

Sulphuric  Acid 

20-89 

20-90 

Phosphoric  Acid 

3-93 
99-89 

3-92 
99-88 
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Thapsia  Resin.  F.  Canzoneri.  {Gazz.  CJiini.  Ital.,  xiii.  514- 
521.)  The  root  of  Tliapsla  Garganica,  a  plant  known  for  its 
vesicating  properties,  yields  to  boiling  alcobol  a  white,  amorphous, 
waxy  substance,  slightly  soluble  in  ether  and  carbon  bisulphide, 
and  melting,  after  purification,  at  90^.  This  substance,  however, 
forms  but  a  small  joart  of  the  thapsia  root.  'Move  abundant  and 
important  constituents  are  obtained  by  treating  the  dried  and 
chopped  root  in  a  percolator  "with  ether,  whereby  a  yellow  solution 
is  obtained,  which,  on  distilling  off  the  ether,  yields  an  amber- 
coloured  syrupy  resin  possessing  strong  vesicating  properties. 
This  acid  dissolves  in  strong  aqueous  potash  at  ordinary  tem- 
peratures and  in  dilute  potash  when  heated, — in  both  cases  with 
great  rise  of  temj)erature, — and  on  neutralizing  the  resulting 
solution  with  hydrochloric  acid,  a  yellow  curdy  precipitate  is 
formed,  having  an  unpleasant  odour,  and  consisting  of  a  mixture 
of  liquid  and  solid  ethers  and  fatty  acids,  together  with  resinous 
.substances.  From  this  mixture  of  products  the  author  has 
obtained :  (1)  An  octoic  or  caprylic  acid,  Cg  H^g  On.  (2)  A  new 
acid  of  the  series  C„  H^,,  -  2  0^,  which  he  designates  as  thapsic  acid. 
(3)  A  non-azotised,  neutral,  vesicating  substance. 

A  detailed  description  of  these  substances  is  given  in  the  author's 
paper. 

The  Classification  and  Properties  of  Hed  Resins  known  under 
the  name  of  Dragon's  Blood.  J.  J.  Dobbie  and  G.  G.  Hen- 
derson. (JPliarni.  Journ.,  3rd  series,  xiv.  361-365.)  The  authors' 
results  are  summed  up  in  the  following  : — 

There  are  at  least  four  distinct  kinds  of  red  resin  at  present  sold 
as  dragon's  blood,  or  labelled  in  collections  under  that  name.  One 
variety  is  brick-red  in  colour,  melts  at  about  80°  C.,  gives  off  red- 
coloured  highly  irritating  fumes  when  decomposed  by  heat,  dissolves 
readily  with  an  orange-red  colour  in  alcohol,  ether,  chloroform, 
carbon  bisulphide,  and  benzene,  is  insoluble  or  only  slightly  soluble 
in  cold  caustic  soda,  ammonia,  lime  water,  and  sodium  carbonate, 
and  dissolves  with  difficulty  when  bailed  in  these  reagents.  Its 
alcoholic  solution  has  an  acid  reaction,  and  gives  a  brown-red 
coloured  precipitate  when  mixed  with  a  solution  of  lead  acetate.  Its 
composition  may  be  represented  by  the  formula  Cjg  H^g  0^.  This 
is  undoubtedly  the  resin  of  Calamus  Draco,  some  of  the  specimens 
which  were  examined  having  their  oi-igin  well  authenticated. 

A  second  variety  is  of  a  beautiful  carmine-red  colour,  melts  at 
about  100°  C,  gives  off  non-irritating  fumes  when  decomposed  by 
heat,    dissolves  freely  with   a  pink  colour  in  alcohol,  ethei',  and 
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chloroform,  but  is  insoluble  in  carbon  bisulpliide  and  benzene; 
dissolves  readily  in  cold  caustic  soda,  ammonia,  and  sodium 
carbonate,  and  much  more  readily  than  the  foregoing  in  lime 
water.  Its  alcoholic  solution  has  an  acid  reaction,  and  gives  a 
lilac-coloured  precipitate  "with  lead  acetate.  Its  composition  may 
be  represented  by  the  formula  C^  H^g  O5.  The  source  of  this 
resin  is  quite  uncertain.  The  authors  have  no  means  of  deter- 
mining whether  it  is  identical  with  any  hitherto  described  variety 
of  red  resin.  The  specimens  examined  are  marked  as  having 
come  from  the  Dutch  East  Indies,  but  beyond  this  they  know 
nothing  o£  their  origin. 

A  third  variety  is  of  a  vermilion  colour,  melts  at  about  80°  C, 
gives  off  aromatic  irritating  fumes  when  decomposed  by  heat; 
dissolves  with  a  blood-red  colour  in  alcohol  and  ether,  but  is 
insoluble  in  chloroform,  carbon  bisulphide,  and  benzene ;  dissolves 
readily  in  cold  caustic  soda,  ammonia,  lime  water,  and  sodium 
carbonate.  Its  alcoholic  solution  has  an  acid  reaction,  and  gives 
with  lead  acetate  a  mauve-coloured  precipitate.  Its  composition 
may  be  represented  by  the  formula  Cjg  H^g  O^.  This  is  the  resin 
from  species  of  TJraccena.  One  of  the  specimens  examined  is  from 
Draccena  Cinnahari,  Socotra,  and  as  it  was  gathered  by  Professor 
Balfour,  there  can  be  no  doubt  as  to  its  oi'igin.  Another  specimen 
is  from  Draccena  Draco,  and  its  origin  is  also  well  authenticated. 
Some  of  the  other  specimens  examined  are  marked  Calamus,  but 
there  can  be  little  doubt  that  this  is  a  mistake,  and  that  all  the 
resins  having  the  properties  just  enumerated,  are  derived  from 
species  of  Draccena.  It  seems  certain  then  that  the  resin  derived 
from  Draccena  sp.  is  totally  different  in  property  from  that  derived 
from  Calamus  sp. 

The  fourth  variety  is  a  mixture,  in  varying  proportions,  of  a 
reddish  brown  coloured  resin,  freely  soluble  in  carbon  bisulphide, 
and  a  light  brick-red  coloured  resin,  nearly  insoluble  in  carbon 
bisulphide.  The  two  portions  also  differ  considerably  as  regards 
their  solubility  in  ether,  benzene,  and  other  reagents,  the  dai-k 
portions  being  in  all  cases  the  less  soluble  of  the  two.  Since, 
however,  it  dissolves  to  a  slight  extent  in  all  reagents,  the  authors 
found  it  impossible  to  effect  a  complete  separation  of  the  two  por- 
tions. The  portion  freely  soluble  in  carbon  bisulphide  is  probably 
identical  with  the  resins  of  the  first  class,  while  the  other  portion 
seems  to  be  a  distinct  resin. 

Much  discussion  has  taken  place  with  regard  to  the  presence  of 
a  volatile  acid  in  dragjon's  blood.     It  seems   certain   that  none  of 
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tbe  varieties  of  this  resin  contain  benzoic  acid  ;  at  all  event's  the 
authors  failed  to  obtain  an  extract  from  any  of  them  with  petro- 
leum ether,  in  -which  benzoic  acid  is  freely  soluble.  They  tested 
for  cinnamic  acid  by  sublimation,  and  found  it  present  in  the  resins 
of  the  first  and  third  classes,  but  not  in  those  of  the  second  and 
fourth  classes.  To  ascertain  the  delicacy  of  this  method,  the 
authors  made  a  preliminary  experiment  with  artificial  mixtures 
containing  1  per  cent,  of  cinnamic  acid,  and  found  that  the  acid 
could  be  separated  out  by  sublimation  from  very  small  quantities 
of  such  a  mixture.  Probably  the  error  as  to  the  presence  of 
benzoic  acid  ai'ose  through  confounding  it  with  cinnamic  acid,  or 
possibly  from  working  with  a  resin  in  which  benzoic  acid  had  been 
formed  by  partial  oxidation. 

Several  valuable  investigations  upon  the  decomposition  products 
yielded  by  dragon's  blood,  when  subjected  to  destructive  distillation 
and  to  the  action  of  vai'ious  oxidizing  agents,  have  been  conducted 
by  Hlasiwetz  and  Barth,  and  others.  Though  probably  the  different 
kinds  of  resin  will  be  found  to  yield  nearly  the  same  products,  it 
is  unfortunate  that  the  characters  of  the  different  varieties  had  not 
been  established  before  these  investigations  were  undertaken,  as  it 
must  be  uncertain,  unless  each  specimen  was  examined  separately, 
whether  or  not  the  experimenters  always  had  the  same  variety  in 
hand. 

Pseudo-Gntta  Perchas,  or  Substances  Supplementary  to  Gutta 
Percha.  (From  The  Indian  Agriculturist ;  Pliarm.  Journ.,  3rd  series, 
xiv.  104.)  Foremost  amongst  pseudo-guttas,  as  we  use  the  phrase, 
stands  balata  gum.  It  is  obtained  from  the  Miimisops  Balata  of 
Ga3rtner  (nat.  ord.  Sapotacece)^  and  is  synonymous  with  the 
Sai^ota  MuUeri  of  Bleekrod,  the  AcJtras  Balata  of  Aublet,  etc.  It 
is  found  in  Demerara,  Berbice,  British  and  French  Guiana,  Antilles, 
Jamaica,  and  Surinam.  It  has  many  vernacular  names,  amongst 
which  may  be  mentioned,  balata,  paardenvlecsch  (Dutch  horse- 
flesh), bullet-tree,  etc. 

The  "  balata "  gum  is  of  a  character  somewhat  between 
caoutchouc  and  gutta  percha,  combining  in  some  degree  the 
elasticity  of  the  one  with  the  ductility  of  the  other,  freely  softening 
and  becoming  plastic  and  easily  moulded,  liked  gutta  percha.  "What 
small  parcels  arrived  in  England  met  with  a  ready  sale  and  were 
remarkably  free  from  adulteration.  But,  through  the  difficulty  of 
collection,  iho  supply  of  this  excellent  article  has  fallen  off.  It  is 
collected  by  making  incisions  in  the  bark  about  seven  feet  from  the 
ground,  and  a  ring  of  clay  placed  round  the  tree  to  catch  the  milk 
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as  it  exudes.  The  yield  is  said  to  be  in  profusion,  especially  at 
the  time  o£  the  full  moon,  and  the  operation  can  be  repeated  every 
two  months  in  the  rainy  season.  It  takes  six  hours  to  bring  about 
coalescence  by  simple  atmospheric  influence,  but  very  quickly  by 
boiling  in  water.  A  large  tree  is  said  to  yield  as  much  as  45  lbs.  of 
"  dry  gum."  The  tree  in  every  yvaj  is  well  worthy  of  a  trial  by 
acclimatizing  it. 

In  India  there  are  several  plants  whose  pi'oducts  may  be  classed 
as  pseudo-guttas.  First  and  foremost  of  these  we  have  the 
pauchontee,  or  India  gutta-tree,  the  Bassia  elliptica  of  Dalzell,  the 
Isonandra  acuminata  of  Lindley,  but  now  known  as  Dicliopsis 
elliptica.  It  is  found  in  the  Wynaad,  Coorg,  Anamallay  and 
Xeilgherry  Hills,  Sholah  Forest,  Cochin,  Sichar,  and,  according  to 
General  Cullen,  "  appears  to  be  common  in  all  the  forest  tracts  at 
at  all  within  the  influences  of  the  south-west  rains."  This  tree, 
which  is  now  placed  in  the  same  genus  as  the  true  gutta  percha,  is 
a  large  one — from  eighty  to  one  hundred  feet  high — and  was  first  met 
with  by  Dalzell,  in  North  Canara,  near  the  falls  of  Goirsuppah, 
in  1849.  Since  that  date.  General  Cullen  and  Dr.  Cleghorn  have 
used  every  exertion  to  bring  the  substance  prominently  forward, 
but  without  success.  The  gum  is  obtained  by  tapping,  l|lb  being 
obtained  from  one  tree  by  five  or  six  incisions,  a  large  tree  yielding 
as  much  as  20  to  401bs.  of  sap.  Many  experiments  have  been 
made  with  specimens  of  the  raw  milk,  i.e.,  milk  simply  dried  by 
-exposure  to  the  atmosphere.  The  results  of  these  experiments 
have  shown  that  for  telegraphic  purposes  it  is  wanting  in  some 
essential  qualities,  but  it  has  been  recommended  as  a  sub-aqueous 
cement  or  glue.  When  dissolved  in  ordinary  gutta  percha  solvents, 
after  the  evaporation  of  the  solvent,  it  remains  some  time  soft  and 
viscid,  and  partakes  somewhat  of  the  character  of  bird-lime. 
When  cold,  it  is  hard  and  brittle. 

There  are  in  India  other  nearly  allied  Sapotaceoi  which  deserve 
attention,  in  order  to  ascertain  whether  any  of  them  yield  a  milky 
juice  likely  to  be  of  commercial  use.  Amongst  the  Euplwrhiaceoi 
there  are  two  plants  worthy  of  notice.  The  EitpJwrbia  Gattimandoo, 
found  in  various  parts  of  India,  was  first  brought  to  notice  by  the 
Honourable  W.  Elliot,  and  a  prize  medal  was  awarded  for  this 
substance  by  the  jurors  of  the  1851  exhibition.  This  spiny  euphorb 
grows  to  the  size  of  a  shrub  or  small  tree,  and  the  milk  flows  out 
freely  when  a  branch  is  cut.  The  natives  use  it  as  a  cement  to 
fasten  knives  in  handles,  etc.  Under  the  influence  of  heat  it 
becomes  soft  and  viscid,  and  when  dry  very  brittle.     The  E nphorhia 


238  YEAR-BOOK    OF    PHARMACY. 

TirucnlU,  the  milk-hedge  or  Indian  tree-spurge,  is  a  succulent 
unarmed  plant,  attaining  a  height  of  20  feet,  and  its  inspissated 
milk  is  used  for  various — chiefly  medicinal — purposes,  and  has 
been  recommended  as  a  gutta-percha  substitute ;  but,  like  Eu- 
pliorhium,  it  has  a  very  acrid  character,  and  the  collection  is  a 
very  dangerous  operation  to  the  eyes. 

The  Testing  of  Peruvian  Balsam,  C.  Grote.  (Pharmaceuf, 
C'entralhalle,  sxiv.  179.)  Duscher's  method  of  ascertaining  the 
purity  of  Peruvian  balsam,  which  has  been  introduced  into  the 
German  Pharmacopoeia  as  the  official  test,  has  been  repeatedly 
called  in  question  as  liable  to  give  indications  of  impurity  in 
genuine  samples  of  the  balsam.  Until  this  controversy  is  settled, 
the  author  suggests  that  Flilckiger's  lime  test  should  be  employed, 
which,  though  less  delicate,  certainly  reveals  any  notable  adultera- 
tion -with  common  resin,  storax,  benzoin,  and  tolu.  In  order  to 
detect  these  impurities  by  means  of  this  test,  ten  drops  of  the 
balsam  to  be  tested  should  be  mixed  with  one  or  two  drops  of 
alcohol,  before  the  0"4  gram  of  slaked  lime  is  introduced,  as  in  this 
way  only  the  characteristic  solidification  occurs  if  the  sample  be 
adulterated  by  fusion  with  any  of  the  substances  named. 

The  Testing  of  Copaiba.  H.  Hager.  (Fharmacent.  Central- 
Jialle,  xxiv.  141.)  Two  volumes  of  the  sample  to  be  tested  are 
vigorously  shaken  for  about  two  minutes  with  two  volumes  of  ether 
and  three  volumes  of  ammonia  liquor  of  ordinary  strength. 
Genuine  copaiba  thus  yields  a  cloudy  mixture  without  froth,  or  at 
any  rate  with  but  a  slight  froth,  which  disappears  on  allowing  the 
mixture  to  stand  for  five  minutes.  In  the  presence  of  colophony,, 
turpentine,  or  other  added  resins,  a  froth  is  produced  which  lasts 
for  about  half  an  hour. 

Phellandrium  Aquaticum.  L.  Pesci.  (Gazz.  CJu'm.  Ital.,  xiii. 
496.)  This  plant  yields  an  essential  oil,  about  80  per  cent,  of 
which  consists  of  a  terpene  (Phellanlhraie)  boiling  at  103-104"^ 
under  a  pressure  of  80  mm.,  and  at  171-172°  under  76G  mm.  Sp. 
gr.  0-8-558  at  10°.  Eefractivc  index  for  D  =  l-481.  Rotatory 
power  [a]^=-lG"74.  The  author  has  not  succeeded  in  obtaining 
pure  hydrochlorides.  Phellanthrene  heated  at  140-150°  in  sealed 
tubes  is  converted  into  a  transparent,  neutral  solid  substance,  soluble 
in  ether,  insoluble  in  alcohol,  melting  at  8G°,  isomeric  with  the 
liquid,  but  (liU'criiig  from  it  in  having  a  strong  dextrorotatory  power. 

The  Volatile  Oil  of  Birch  (Betula  Lenta).  H,  P.  Pettigrcw. 
(Amei:  Journ.  Pharvi.,  1883,  385.)  The  author's  investigation  of 
this  oil  leads  to  the  following  conclusions  : — 
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The  volatile  oil  of  bircli  is  uot  identical  with  the  oil  of  gaultheria, 
iu  that  it  consists  entirely  of  salicylate  of  methyl,  and  contains  no 
terpene. 

The  specific  gravity  of  oil  of  gaultheria  is  not  1*180,  as  stated  in 
the  United  States  Pharmacopoeia,  but  1"0318;  the  former  being  the 
specific  gravity  of  oil  of  birch,  which,  as  is  known,  is  often  indis- 
criminately sold  and  employed  as  oil  of  gaultheria. 

Hedge-Mustard  Oil.  E.Valenta..  (From  Journ.  Soc.  Chem.  Incl.} 
To  obtain  a  substitute  for  rape-seed  oil  there  has  been  an  oil  manu- 
factured of  late  years  from  the  so-called  hedge-mustard  or  bank- 
cresses, — Haplianus  raphanigfntni,  or  Haplianistriun  arvense,  a  plant 
which  is  now  cultivated  in  Hungary.  This  oil  is  brought  to  the 
market  either  by  itself  or  mixed  with  rape-seed  oil,  and  under  the 
latter  name. 

The  siliquous  fruit  of  the  plant  mentioned  bears  little  seeds,  which 
contain  30  to  35  per  cent,  of  oil.  This  can  be  for  the  most  part 
obtained  by  pressing.  It  has  a  dark  olive-green  colour,  and  an 
odour  and  taste  very  similar  to  rape-seed  oil ;  its  density  and  faculty 
for  saponifying  with  alkali  is  also  nearly  the  same ;  so  that  it  is 
difficult  to  recognise  it  in  a  mixture  of  the  two  oils.  The  author, 
who  has  made  this  point  the  object  of  a  special  examination,  has 
tested  the  two  oils  as  regards  their  behaviour  to  the  usual  reagents. 

On  acting  upon  them  with  acids  of  different  strengths,  such  as 
sulphuric  and  nitric  acids,  a  mixture  of  these,  aqua-regia,  phos- 
phoric acid,  etc.,  as  well  as  with  oxidizing  mixtures,  as  potassium 
bichromate  and  sulphuric  acid,  or  concentrated  nitric  acid  saturated 
with  nitric  oxide,  various  colours  are  produced  with  both  oils,  by 
the  shade  and  intensity  of  which  they  can  be  pretty  well  dis- 
tinquished. 

The  author  gives  a  list  of  these  reactions.  Most  characteristic 
for  hedge-mustard  oil  appears  the  following  reaction : — About  5 
grams  of  this  oil  are  saponified  with  potassium  hydrate  and  spirit 
with  warming,  and  the  soap  thus  obtained  is  filtered  from  the 
unchanged  oil,  which  is  golden  yellow  and  almost  odourless  and 
tasteless.  The  concentrated  filtrate,  on  adding  hydrochloric  acid  to 
strongly  acid  reaction,  assumes  a  distinct  green  colour  if  a  some- 
what large  portion  of  hedge-mustard  oil  be  present. 

Note  on  a  Case  of  Sophistication  of  American  Oil  of  Turpentine. 
B.  Redwood.  (Pharni.  Journ. ,  3rd  series,  xiv.  625.)  The  odour 
of  the  sample  was  peculiar,  and  the  specific  gravity  very  high 
(•887).  The  flashing  point  (Abel  petroleum  test)  was  also  some- 
what high  (9G^  F.).     The  flashing  point  of  eleven  other  samples  of 
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oil  of  turpentine,  presumably  pure,  imported  about  the  same  time 
from  the  United  States,  -was  92^  F.,  and  the  highest  specific  gravity 
0'8676.  Upon  distillation  in  a  current  of  steam  the  sample  yielded 
4  per  cent,  of  a  viscid  residue,  slightly  heavier  than  water.  The 
specific  gravity  of  the  distillate  was  0'873.  The  residue,  besides 
being  some  sixteen  times  greater  in  quantity,  differed  in  physical 
characters  from  the  residues  similarly  yielded  by  the  eleven  other 
samples  just  referred  to.  The  residues  obtained  ranged  from  0"12 
per  cent,  to  0'35  jser  cent.  A  distinctive  feature  of  this  oil  is  its 
persistently  bitter  taste.  The  author  has  not  succeeded  in  identify- 
ing the  oil. 

The  Essential  Oils  of  Blurnea  Lacera,  D.  C,  and  Sphaeranthus 
Indicus,  Linn.  W.  Dymock.  {Phann.  Juum.,  3rd  series,  xiv. 
98o.)  These  two  plants  attract  attention  in  India  during  the  cold 
weather  by  their  abundance  on  waste  ground  and  in  fields  after  the 
harvesting  of  the  wheat  crop.  The  Blurnea  has  a  powerful  cam- 
plioraceous  odour,  and  SpJiceranthus  indicus  a  rose-like  perfume. 

J5.  lacera  is  a  perennial  plant,  with  obovate,  deeply  serrated  leaves 
and  yellow  groundsel-like  flowers,  the  whole  plant  being  thickly 
clothed  with  long  silky  hairs.  The  natives  of  the  Coucan,  near 
Bombay,  call  it  nimurdi,  and  make  use  of  it  to  drive  away  fleas 
and  other  insects.  One  hundred  and  fifty  pounds  of  the  fi'esh  herb  in 
flower  was  submitted  to  distillation  in  the  usual  manner  with  water, 
and  yielded  about  2  ounces  of  a  light  yellow  essential  oil,  having 
a  specific  gravity  of  0"9144  at  80°  F.,  and  an  extraordinary  rotating 
power,  100  mm.  turning  the  ray  GG°  to  the  left.  D.  S.  Kemp, 
who  made  the  observation,  checked  it  by  examining  a  10  per  cent, 
solution  in  alcohol,  which  gave  G-G. 

This  Blurnea  is  of  interest  as  the  possible  source  of  an  insect 
powder. 

Spha^rantlius  indicus  is  an  annual  with  sessile,  decurrent,  obovate, 
bristly  serrate,  downy,  glutinous  leaves,  and  globular  heads  of 
purple  flowers.  It  is  a  well-known  Indian  medicine,  under  the 
names  of  mundi,  goralchmundi,  tnunditiha,  viurmuria,  and  hottalc- 
l-arandai,  and  is  reputed  to  be  a  general  tonic,  deobstruent,  altera- 
tive and  aphrodisiac.  The  distilled  water  is  recommended  for  use, 
and  also  the  root.  One  hundred  and  fifty  pounds  of  the  fresh  herb 
was  distilled  with  water  in  the  usual  manner,  and  yielded  a  very 
deep  sherry  coloured,  viscid  essential  oil,  very  soluble  in  water,  and 
clinging  to  the  side  of  the  vessel,  so  that  only  half  an  ounce  could 
be  collected.  The  oil  does  not  appear  to  have  any  rotatory  jiower, 
but  it  is  diflicult  to  examine  on  account  of  its  opacity. 
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Oil  of  Gaultheria.  T.  E.  Leonard.  (A7nci:  Journ.  PJiarm.^ 
May,  1S84.)  Oil  of  wintergreen  -was  first  made  in  Luzerne  county. 
Pa.,  in  1863,  from  which  time  it  has  been  distilled  in  great  quantities, 
Tvith  the  exception  of  last  year,  when  the  yield  was  not  so  plentiful, 
owing  to  the  destruction  of  the  shrubberies  by  the  fire  which  passed 
over  the  mountains. 

In  distilling,  the  entire  overground  portion  of  the  plant  is  em- 
ployed, which  has  its  greatest  yield  during  the  months  of  July  and 
August. 

The  still  is  generally  a  wooden  box,  about  eight  feet  long,  four- 
feet  wide,  four  feet  high,  with  a  copper  bottom,  and  stayed  witb 
bolts.  The  head  of  the  still  is  copper,  and  connecting  with  this  is 
a  square  or  circular  worm  of  the  same  material  or  of  tin,  placed  in 
a  barrel.  The  still  being  filled  with  wintergreen  to  Avithin  about 
twelve  inches  of  the  top,  a  sufficient  quantity  of  water  is  added,, 
and  this  is  allowed  to  macerate  from  ten  to  twelve  hours.  The  fire- 
being  started,  the  distillation  commences  and  continues  for  about 
eight  hours ;  but  during  the  first  two  or  three  hours,  90  per  cent, 
of  the  oil  has  passed  over.  For  collecting  the  distillate,  most  of  the 
distillers  use  a  wide  mouth  bottle  or  fruit  jar,  fitted  with  a  large 
cork  having  two  holes.  A  small  tin  or  glass  funnel  is  put  into  one- 
of  the  holes,  so  that  the  beak  of  the  funnel  is  below  the  shoulder  of 
the  receiving  vessel,  and  connected  with  the  other  hole  is  a  suitable 
pipe  forming  an  egress.  The  distillate  passes  into  the  receiving 
vessel  through  the  funnel.  It  is  here  that  the  oil  and  the  water- 
separate,  the  oil  going  to  the  bottom,  and  the  water  being  lighter 
and  in  excess  passes  through  the  egress  pipe  into  a  larger  receptacle,, 
where  it  is  reserved  for  a  subsequent  operation  (cohobation). 

Occasionally  the  oil  is  very  highly  coloured.  The  author  ha^ 
found  several  samples  to  contain  traces  of  iron,  which  is  due  to  the:- 
oxidation  of  the  tin  worm  or  can  with  which  the  oil  comes  in  con- 
tact. Tin  worms  are  used  on  account  of  their  cheapness,  but  will 
only  last  about  two  weeks,  before  they  undergo  oxidation. 

The  wholesale  dealers  have  three  ways  of  "  cleanino- "  it,  re- 
distillation, filtration,  and  decolorization.  The  oil  to  be  decolorized' 
is  put  into  a  bottle  and  ci-ystals  of  citric  acid  are  added,  the  whole 
allowed  to  stand,  agitating  occasionally,  until  the  oil  is  colourless, 
or  nearly  so. 

Matico-Camphor.  K.  Kiigler.  (Ber.  der  deutsch.  clem.  Ges.^ 
xvii.  2841.)  The  leaves  of  Piper  angustifolmm — matico  leaves — 
yield  about  2-7  per  cent,  of  an  ethereal  oil,  which  is  dextrorotatory,, 
and  the  greater  part  of  which  distils  over  at  200°.     The  residue  on 

i; 
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"Coolino-  deposits  crystals  of  matico  camphor  which,  melt  at  103° 
(FKickiger).  The  author  has  receutly  investigated  this  substance. 
He  found  that  the  crude  camphor  melts  between  83°  and  103°,  and 
after  several  recrjstallizations  at  94°.  The  purified  product  is 
readily  soluble  in  alcohol,  ether,  chloroform,  benzene,  and  peti'oleum 
spirit,  and  is  free  from  the  strong  odour  and  camphorous  taste  which 
the  crude  oil  possesses.  On  treatment  with  hydrochloric  acid  it 
assumes  a  violet  colour,  which  rapidly  changes  to  blue,  finally  to 
green.  On  analysis  numbers  corresponding  with  the  formula 
{^12  H.n,^  0  were  obtained.  The  author  is  of  opinion  that  further 
researches  into  the  properties  of  matico-camphor  will  lead  to 
interesting  results.  It  may  prove  to  be  the  ethyl  derivative  of 
ordinary  camphor,  CjqHjs  (Cj  H-)  0. 

Patchouli  Camphor.  H.  C.  C.  Maisch.  (Amer.  Journ.  Pharm., 
February,  1884.)  Patchouli  camphor,  a  homologue  of  borneol,  as 
obtained  from  the  oil,  was  in  pieces  of  various  size  and  form,  mostly 
belonging  to  the  hexagonal  class  of  crystals.  The  colour  ranged 
from  light  yellow,  probably  from  adhering  or  enclosed  oil,  to  colour- 
less. 

In  order  to  purify  the  camphor,  it  was  dissolved  in  alcohol. 
This  solution  did  not  crystallize,  although  evaporated  to  a  syrupy 
consistency.  The  alcohol  was  completely  driven  ofi",  and  the  residue 
dissolved  in  ether,  from  which  solution  it  deposited  after  several 
times  recrystalliziug  in  colourless,  truncated,  hexagonal,  jDrismatic 
crystals. 

The  fusing  points  of  both  the  crude  and  the  recrystallized 
camphor  were  determined.  A  small  quantity  was  put  on  some 
mercury  in  a  beaker  glass  in  which  a  thermometer  was  suspended, 
the  raercury  covering  the  bulb.  A  slow  heat  was  then  applied,  the 
mercury  in  the  thermometer  I'ising  slowly.  The  melting  point  of 
the  recrystallized  camphor  was  found  to  be  between  55°  and  56°  C, 
coming  near  that  determined  by  Gal  in  1869  (Compfes  Rendus, 
Ixviii.  406),  who  gives  it  as  54-55°  C,  while  another  author,  De 
Montgolfier  {Ber.  der  dcutsch.  chem.  Ges.,  1877,  374),  gives  it  as  59°  C. 
The  melting  point  of  the  crude  camphor  determined  upon  meixjury, 
as  stated  aboved,  was  found  to  be  between  57-58°  C,  or  about  2°  C. 
higher  than  that  of  recrystallize(i»  The  latter  again  solidified  when 
cooled  to  between  48°  and  49°  C,  but  the  congealing  point  for  the 
crude  camphor  is  between  54°  and  55°  C.  The  boiling  point  deter- 
mined by  Gal  is  given  at  296°  C,  the  specific  gravity  as  1*051  at 
4-5°  C,  and  the  vapour  density  as  S'OO  at  324-"  C. 

Manufacture  of  Camphor  in  Japan.    (St.  Louis  Druggist,  August, 
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1883.)  Consul  Jones,  of  Nagasaki,  supplies  a  report  on  this 
subject  from  which  we  abstract  the  following  : — 

In  the  manufacture  of  camphor  the  tree  is  necessarily  destroyed, 
but,  by  a  stringent  law  of  the  land,  another  is  planted  in  its  stead. 
The  simple  method  of  manufacture  employed  by  the  natives  is  as 
follows  : — 

The  tree  is  felled  to  the  earth  and  cut  into  small  pieces,  or,  more 
properly  speaking,  into  chips. 

A  large  metal  pot  is  partially  filled  with  water  and  placed  over 
a  slow  fire.  A  wooden  tub  is  fitted  to  the  top  of  the  pot,  and  the 
chips  of  camphor  wood  are  placed  in  this.  The  bottom  of  the  tub 
is  perforated,  so  as  to  permit  the  steam  to  pass  up  among  the  chips. 

A  steam-tight  cover  is  fitted  on  the  tub.  From  this  tub  a 
bamboo  pipe  leads  to  another  tub,  through  which  the  enclosed 
steam,  the  generated  camphor,  and  oil  flow.  This  second  tub  is 
connected  in  like  manner  with  a  third. 

The  third  tub  is  divided  into  two  compartments,  one  above  the 
other,  the  division  being  perforated  with  small  holes,  to  allow 
the  water  and  oil  to  pass  to  the  lower  compartment.  The  upper 
compartment  is  supplied  with  a  layer  of  straw,  which  catches  and 
holds  the  camphor  in  crystal  in  deposit  as  it  passes  to  the  cooling 
process.  The  camphor  is  then  separated  from  the  sti-aw,  packed  in 
wooden  tubs  of  133^  pounds  each,  and  is  ready  for  market. 

After  each  boiling  the  water  runs  ofi"  through  a  faucet,  leaving 
the  oil,  which  is  used  by  the  natives  for  illuminating  and  other 
purposes. 

Japanese  Camphor  and  Camphor  Oil.  H.  Oishi.  {Joum.  Soc. 
Ghem.  Lid.,  1884,  353.)  Laurus  Gam-phora,  or  kusunoki,  as  it  is 
called  in  Japan,  grows  mainly  in  those  provinces  in  the  islands 
Shikoku  and  Kinshin  which  have  the  southern  sea  coast.  It  also 
grows  abundantly  in  the  province  of  Kishu. 

The  amount  of  camphor  varies  according  to  the  age  of  the  tree. 
That  of  a  hundred  years  old  is  tolerably  rich  in  camphor.  In 
order  to  extract  the  camphor,  such  a  tree  is  selected ;  the  trunk 
and  large  stems  are  cut  into  small  pieces,  and  subjected  to  distilla- 
tion with  steam. 

An  iron  boiler  of  3  ft.  in  diameter  is  placed  over  a  small  furnace 
The  boiler  is  provided  with  an  iron  flange  at  the  top.  Over 
this  flange  a  wooden  tub  is  placed,  which  is  somewhat  narrowed 
at  the  top,  beiAg  1  ft.  6  in.  in  the  upj)er,  and  2  ft.  10  in.  in 
the  lower  diameter,  and  4  ft.  in  height.  The  tub  has  a  false 
bottom  for  the   passage  of  steam  from  the  boiler  beneath.     The 
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upper  part  of  the  tub  is  connected  with  a  condensing  apparatus 
by  means  of  a  wooden  or  bamboo  pipe.  The  condenser  is  a  flat 
rectano-ular  wooden  vessel  which  is  surrounded  with  another  one 
containino-  cold  water.  Over  this  is  placed  still  another  trough  of 
the  same  dimensions,  into  which  water  is  supplied  to  cool  the 
vessel  at  the  top.  After  the  trough  has  been  filled  with  water, 
the  latter  flows  into  the  outer  condenser  by  means  of  a  small  pipe 
attached  to  it.  In  order  to  expose  a  large  surface  to  the  vapours, 
the  inner  condensing  trough  is  fitted  internally  with  a  number 
of  vertical  partitions,  which  are  open  at  alternate  ends,  so  that 
the  vapours  may  travel  along  the  partitions  in  the  trough 
from  one  end  to  the  other.  The  boiler  is  filled  with  water, 
and  120  kilograms  of  chopped  pieces  of  the  wood  are  intro- 
duced into  the  tub,  which  is  then  closed  with  a  cover,  cemented 
with  clay,  so  as  to  make  it  air-tight.  Firing  is  then  begun  ;  the 
steam  passes  into  the  tub,  and  thus  carries  the  vapours  of  camphor 
and  oil  in  the  condenser,  in  which  the  camphor  solidifies,  and  is 
mixed  with  the  oil  and  condensed  water.  After  twenty-four  hours 
the  charge  is  taken  out  from  the  tub,  and  new  pieces  of  the  wood 
are  introduced,  and  distillation  is  conducted  as  before.  The  water 
in  the  boiler  must  be  supplied  from  time  to  time.  The  exhausted 
wood  is  dried  and  used  as  fuel.  The  camphor  and  oil  accumulated 
in  the  trough  are  taken  out  in  five  or  ten  days,  and  they  are 
separated  from  each  other  by  filtration.  The  yield  of  the  camphor 
and  oil  varies  greatly  in  difierent  seasons.  Thus  much  more  solid 
camphor  is  obtained  in  winter  than  in  summer,  while  the  reverse 
is  the  case  with  the  oil.  In  summer,  from  120  kg.  of  the  wood, 
2*4  kg.,  or  2%  of  the  solid  camphor  are  obtained  in  one  day ;  whilst 
in  winter,  from  the  same  amount  of  the  wood,  3  kg.,  or  2'5%  of 
camphor  are  obtainable  in  the  same  time. 

The  amount  of  the  oil  obtained  in  ten  days,  i.e.,  from  10  charges 
or  1,200  kg.  of  the  wood  in  summer  is  about  18  litres,  while  in 
winter  it  amounts  only  5-7  litres.  The  price  of  the  solid  camphor 
is  at  present  about  Is.  Id.  per  kilo. 

The  oil  contains  a  considerable  amount  of  camphor  in  solution, 
which  is  separated  by  a  simjile  distillation  and  cooling.  By  this 
means  about  20%  of  the  cam2)hor  can  be  obtained  from  the  oil. 
The  author  subjected  the  original  oil  to  fractional  distillation,  and 
examined  different  fractions  separately.  That  part  of  the  oil  which 
distilled  between  180-185°  C,  was  analysed  after  repeated  distil- 
lations.    The  following  is  the  result : — 
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Calculated  as 
Found.  C,„HioO. 

C  =  78-87 78-95 

H  =  10-73 10-52 

0  =  10-40  (by  difference)        ....     10-52 

The  composition  thus  nearly  agrees  with,  that  of  the  ordinary 
camphor. 

The  fraction  between  178-180°  C,  after  three  distillations,  gave 
the  following  analytical  result: — 

C  =  86-95 
H  =  12-28 


99=23 


It  appears  from  this  resiilt  that  the  body  is  a  hydrocarbon.  The 
vapour  density  was  then  determined  by  V.  Meyer's  apparatus,  and 
was  found  to  be  57  (air  =  l).  The  molecular  weight  of  the  com- 
pound  is  therefore  5'7  +  14!"42  x  2  =  1G4-4,  which  gives 


H=      16-^-^ -<  12-28 

lou 


C=     ^'34-4x  86-95     ^^^.^^ 

luu 


or  CinHoQ 


Hence  it  is  a  hydrocarbon  of  the  terpene-series,  having  the 
general  formula  Cj^  Ho„  -  .^.  From  the  above  experiments,  it  seems 
to  be  probable  that  the  camphor  i  . ;  a  complicated  mixture,  con- 
sisting of  hydrocarbons  of  terpene-series,  oxyhydrocarbons  isomeric 
with  camphor,  and  other  oxidized  hydrocarbons. 

Application  of  the  Camphor  Oil. — The  distinguishing  property  of 
the  camphor  oil,  that  it  dissolves  many  resins  and  mixes  with 
drying  oils,  finds  its  application  for  the  preparation  of  varnish. 
The  author  has  succeeded  in  preparing  various  varnishes  with  the 
camphor  oil  mixed  with  differeiit  resins  and  oils.  Lampblack  was 
also  prepared  by  the  author,  by  subjecting  the  camphor  oil  to  in- 
complete combustion.  In  this  way,  from  100  c.c.  of  the  oil  about 
13  grams  of  soot  of  a  good  quality  were  obtained.  Soot  or  lamp- 
black is  a  very  important  material  in  Japan  for  making  inks,  paints, 
etc.  If  the  manufacture  of  lampblack  from  the  cheap  camphor  oil 
is  conducted  on  a  large  scale,  it  would  no  doubt  be  profitable.  The 
following  is  .the  report  on  the  amount  of  the  annual  production  of 
camphor  in  the  province  of  Tosa  up  to  1880  : — 
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Amount  of 

CamiDhor  produced. 

Total  Cost. 

1877      . 

.      504,000  kius.      . 

. 

65,520  yen, 

1878      . 

.      519,000      „ 

. 

72,660     „ 

1879      . 

.      292,890      „ 

. 

74,481     „ 

1880      . 

.      192,837     „ 

. 

58,302     „ 

(lyen  =  2*-.  M.;  1  kin  = 

=  l^lb. 

) 

A  Method  of  Freeing  Essential  Oil  of  Bitter  Almonds  from 
PrussicAcid.  R.  Eck.  (Pharm.  Zeitung,  January  IG,  1884!.)  Ten 
parts  of  crude  oil  are  mixed  with  6  parts  of  slaked  lime  and  3  parts 
of  ferrous  sulphate,  and  a  very  powerful  jet  of  steam,  att  a  tempera- 
ture o£  140°  C,  passed  into  the  mixture. 

The  operation  should  be  carried  out  as  quickly  as  possible,  to 
reduce  the  products  of  decomposition  to  a  minimum,  for  -which 
reason  the  steam  must  be  under  pressure. 

Detection  of  Alcohol  in  Essential  Oils.  T.  Salzer.  (American 
Drugg.,  1884,  94,  from  Pharmaceut.  Zeitiing.)  The  author  reviews 
the  methods  heretofore  proposed  for  detecting  alcohol  in  essential 
oils,  and  finds  that  a  combination  of  the  distillation  and  the  fuchsin 
process  is  the  most  sensitive.     He  proceeds  as  follows  : — 

A  little  of  the  essential  oil  is  poured  into  a  dry  test-tube,  taking 
care  not  to  wet  it  in  its  upper  portion,  and  a  few  fragments  of 
fuchsin  are  then  sprinkled  upon  the  middle  and  upper  inside 
surface  of  the  test-tube.  On  heating,  no  change  will  be  observed, 
if  alcohol  was  absent.  But  if  the  oil  contained  even  as  little  as 
one-tenth  per  cent,  of  alcohol,  the  ascending  vapour  of  the  latter 
will  cause  each  particle  of  fuschin  to  be  surrounded  by  a  red  stain, 
either  at  once  or  after  setting  the  test-tube  aside  for  a  short  time. 
It  is  easy  to  recognise  by  this  test  the  presence  of  one  milli- 
gram of  alcohol  in  one  gram  of  the  oil. 

The  author,  in  quoting  this  test,  applies  it  specifically  to  oil  of 
lemon,  and  attaches  the  remark  that  the  method  will  undoubtedly 
be  applicable  to  other  essential  oils,  or  to  the  detection  of  alcohol 
in  other  liquids  which  do  not  of  themselves  exert  any  solvent  action 
upon  fuchsin. 

Adulteration  of  the  Oil  of  Matricaria  Chamomilla.  Dr. 
Weppon.  (Zeitschr.  dcs  oesterr.  Apoth.  Ver.,  1884,  IIG.)  The 
author  calls  attention  to  the  probability  of  an  extensive  adultera- 
tion of  this  oil  with  the  oil  of  Achillea  Millefolium,  and  states  that 
chemistry  affords  no  means,  at  the  present  time,  of  detecting  such 
an  adulteration. 

Essential  Oils  and  Perfumes.  L.  Naudin.  {Monitcur  Scien- 
tifiipic ;  Pliarm.  Journ,,  ord  scries,  xiv.  44.)     This  communication 
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has  for  its  principal  object  the  description  of  a  new  mode  of 
extraction  of  essences  and  perfumes  by  volatile  solvents  with  the 
aid  of  a  vacuum  and  cold.  It  is  illustrated  by  a  woodcut  of  the 
apparatus  employed.  Reference  should  be  made  to  the  sources 
quoted,  as  the  paper  does  not  admit  of  useful  abstraction. 

The  Purgative  and  Vesicating  Principles  of  Croton  Oil.  H. 
Senier.  (From  papers  read  before  the  Pharmaceutical  Society^ 
December  5,  1883,  and  printed  in  the  Pliarin.  Journ.,  3rd  series, 
xiv.  446,  4i7.)  When  alcohol  (sp.  gr.  •794--800)  is  mixed  in  equal 
volumes  with  English  pressed  croton  oil,  perfect  solution  takes 
place,  the  mixture  being  permanent  at  all  ordinary  temperatures, 
and  this  is  equally  true  when  any  less  quantity  of  alcohol  is  used. 
When,  however,  the  proportion  of  alcohol  to  croton  oil  becomes  as 
seven  volumes  to  six,  or  any  larger  proportion  of  alcohol,  then  a 
part  of  the  croton  oil  separates.  This  part  varies  in  quantity  in 
the  case  of  different  samples  of  oil.  That  portion  of  the  croton 
oil  which  separates  when  the  alcohol  is  in  excess  is  afterwards 
insoluble  in  any  proportion  of  alcohol.  But  that  portion  of  the  oil 
dissolved  by  alcohol  is,  when  separated,  soluble  in  all  proportions. 

The  author  has  shown  in  a  previous  paper  that  the  part  of  croton 
oil  soluble  in  alcohol  contains  the  vesicating  principle,  while  the 
portion  insoluble  in  alcohol  is  entii-ely  non-vesicating.  He  now 
shows  that  the  purgative  properties  of  croton  oil  reside  entirely 
in  this  insoluble,  non-vesicating  part,  and  that  this  portion  of  the 
oil  is  likely  to  become  a  valuable  medicinal  agent.  He  has  also- 
endeavoured  to  ascertain  to  what  constituent  of  the  soluble  portion 
of  the  oil  the  vesicating  properties  are  due,  and  has  traced  these 
properties  to  the  non-volatile  fatty  acids,  chiefly  to  those  which 
have  the  lowest  melting  points,  are  least  readily  saponified  by 
alkalies,  and  are  first  liberated  when  the  alkali  soap  is  decomposed 
by  acids.  He  attributes  the  purgative  action  not  to  the  free  acids,, 
but  to  the  combination  in  which  they  exist  in  the  oil.  His  experi- 
ments towards  the  isolation  of  the  new  acid  possessing  the  purgative 
properties  are  still  in  progress ;  at  present  he  believes  that  it  will 
be  found  to  be  closely  allied  to  oleic  acid  and  its  analogues,  ricinoleic 
and  linoleic  acids. 

The  Composition  of  Cocoa-Butter.  M.  C.  Traube.  (Archiv  cler 
PJiarm.  [3],  xxi.  19-28.)  The  author  has  been  unable  to  confirm 
Kingzett's  observation  of  the  presence  of  two  new  fatty  acids  in 
cocoa-butter,  and  maintains  that  the  physical  properties  of  this  fat 
are  due  to  the  relative  proportions  of  oleic,  lauric,  palmitic,  steai-ic^ 
and  arachic  acids  contained  in  it. 
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Vegetable  Tallow  from  Singapore.  E.  M.  Holmes.  {Pliarm. 
Journ.,  3rd  scries,  siv.  401.)  The  author  reports  upon  a  specimen 
^of  this  substance  recently  presented  to  the  Pharmaceutical  Society's 
Museum  by  Mr.  R.  Jamie,  of  Singapore,  and  recommended  to  his 
notice  by  the  latter  on  account  of  its  non-liability  to  become  rancid. 
At  the  ordinary  temperature  this  tallow  is  a  white  friable  solid, 
softening  into  a  pasty  condition  when  rubbed  between  the  fingers, 
and  ultimately  melting  sufiiciently  to  be  rubbed  in  without  leaving 
the  hand  very  greasy.  It  has  a  very  slight  nutty  odour  and  taste. 
It  would  seeru  therefore  to  be  peculiarly  suitable  for  camphor  balls, 
suppositories  and  pessaries  ;  for  the  latter  its  slowness  in  melting 
seems  to  peculiarly  fit  it. 

At  the  author's  request,  this  substance  has  been  made  the  subject 
■oi  some  preliminary  experiments  by  E.  Fielding,  who  reports  as 
follows  : — 

At  6.5°  P.  it  remains  a  little  solid  ;  between  82°  and  104°  F.  it 
lias  the  consistence  of  flour  paste ;  it  fuses  at  about  118°  F.,  but 
remains  transparent  and  liquid  at  112°  F.  It  is  soluble  in  about 
an  equal  weight  of  cold  ether ;  it  is  sparingly  soluble  in  cold  acetic 
<3ther  and  acetone,  but  very  soluble  in  these  liquids  when  heated, 
the  greater  part  being  precipitated  on  cooling ;  it  dissolves  in  half 
its  weight  of  cold  chlorofrom,  but  mixes  with  one  third  of  its 
weight  of  the  same  liquid  when  heated.  In  bisulphide  of  carbon, 
either  cold  or  hot,  it  is  extremely  soluble.  In  cold  benzene  it  is 
soluble  to  the  extent  of  about  1  in  4.  In  hot  benzene  and  petroleum 
spirit  (hexane  or  heptane)  it  dissolves  in  all  proportions,  but  the 
solution  gelatinizes  on  cooling.  It  is  very  soluble  in  cold  turpen- 
tine, and  dissolves  in  it  when  heated  in  all  proportions.  In  alcohol 
it  is  soluble  to  the  extent  of  about  1  in  30  when  cold,  or  1  in  20 
when  hot,  and  in  isopropyl  alcohol  it  dissolves  to  the  extent  of 
about  1  part  in  25  when  cold,  and  1  in  4  when  hot. 

According  to  a  cutting  from  the  Java  Bode  newspaper,  sent  by 
]\Ir.  Jamie,  the  vegetable  tallow,  known  as  Minyak  Tangkawang,  or 
Minyak  Sangkawang,  is  obtained  from  the  seeds  of  one  or  more 
ti'ees  of  the  genus  Ilopea,  found  in  the  S.  and  E.  division  of  Borneo, 
chiefly  in  the  neighbourhood  of  Qualla  Kaptias,  and  on  the  west 
coast  in  the  districts  of  Sambas  and  Mampawa.  The  Dyaks  call 
the  fat  Kakawang,  and  the  tree  which  yields  it  Upu  Kakawang. 
This  tree  is  one  of  the  giants  of  the  forest.  Several  species  of  the 
genus  appear  to  be  used.  Of  these  Ilopea  splendida,  the  Tong- 
kawang  Tonggul,  is  also  called  by  the  natives  Dammar  Tangka- 
wang (because  the  bark  j'iclds  a  dammar?).     The  timber  is  used 
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by  the  Dyaks  for  making  their  prahus,  as  it  is  proof  against  the 
influence  of  water.  The  bark  also  yields  a  red  dye.  This  tree 
grows  on  alluvial  fat  clayey  ground  on  the  banks  of  great  I'ivers. 
Hopea  aspera  grows  on  the  higher  mountain  tracts,  principally  on 
the  declivities  of  Mampawa,  and  is  distinguished  by  the  hairiness 
of  the  stems. 

The  preparation  of  the  fat  is  very  simple.  When  the  ripe  fruit 
falls  on  the  ground,  it  is  collected  and  allowed  to  germinate  a  little 
in  a  moist  place.  It  is  then  dried  in  the  sun  until  it  becomes 
brittle.  The  fruit  is  then  deprived  of  its  shell  and  put  into  a  rattan 
or  bamboo  basket  suspended  over  boiling  water.  When  it  has  been 
well  steamed,  the  fruit  becomes  soft  and  plastic,  like  dough.  The 
fat  is  then  expressed  by  squeezing  the  doughy  mass  in  a  cloth,  and. 
is  poured  into  joints  of  bamboos,  by  which  it  receives  the  cylindrical 
form  in  which  it  is  met  with,  in  commerce.  Some  Dyak  tribes 
press  the  fruit  by  means  of  two  beams.  But  it  is  probable  that  by 
neither  of  these  processes  is  all  the  fat  obtained. 

The  trees  begin  to  yield  when  they  are  about  eight  or  ten  years 
old,  and  the  crops  are  somewhat  irregular,  but  every  four  or  five 
years  an  extraordinarily  large  crop  may  be  counted  upon,  the  fruit 
being  ripe  in  December  and  January.  According  to  '  Spon's 
Encyclopaedia'  (p.  1413),  about  ten  species  of  Hopea,  yielding  oil 
seeds  differing  much  in  size,  are  recognised  by  the  natives  of 
Borneo,  three  of  these  being  common  in  Sarawak.  The  fat  is  also 
prepared  in  Java  and  Sumatra.  By  the  natives  the  tallow  is  used 
for  culinary  and  lighting  purposes. 

For  some  time  this  article  has  been  in  great  favour  as  a  lubri- 
cating agent.  In  the  author's  opinion  it  deserves  to  be  better 
investigated  with  regard  to  its  fitness  for  medical  and  pharma- 
ceutical uses. 

Adulteration  of  Almond  Oil.  {Analyst,  1884,  82.)  Almond  oil, 
like  other  oils,  is  often  adulterated.  It  is  mixed  with  the  oil 
which  is  obtained  from  peach,  apricot,  and  plum  kernels  ;  and  even 
with  gingerly  oil,  etc.  Very  careful  researches  bearing  on  these 
adulterations  have  been  made  by  Herr  Bieber,  of  Hamburg,  who 
has  amongfc  other  details  given  the  following  indications  for  de- 
tecting falsifications : — Prepare  a  reagent  by  mixing  equal  parts 
by  weight  of  concentrated  sulphuric  acid,  nitric  acid,  and  water, 
and  allow  the  whole  to  cool.  By  mixing  five  parts  of  the  suspected 
sample  with  one  part  of  this  acid  mixture,  if  the  oil  be  pure  there 
is  formed  a  liniment  of  a  pale  yellow  colour ;  in  the  peach-kernel 
oil  the  liniment  will  first  be  red,  and  will  then  turn  to  a  dark  orange 
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sTiade ;  -with  giugerlj  oil  the  colour  -will  first  be  a  yellowisli  red, 
and  will  then  pass  to  a  dirty  orange-red;  with  poppy  or  nut  oil, 
the  liniment  will  be  whiter  than  with  almond  oil.  By  mixing- 
almond  oil  with  nitric  acid,  of  specific  gravity  1*40,  there  is  formed  a, 
liniment  of  a  pale  yellow  colour;  with  peach-kernel  oil  the  liniment 
will  be  red  ;  with  gingerly  oil  it  will  be  of  a  dirty  yellowish  green, 
which  in  time  becomes  red.  A  mixture  to  the  extent  of  5  per  cent, 
of  peach-kernel  or  gingerly  oil  can  thus  be  perfectly  traced  in 
almond  oil.  By  preparing  various  mixtures  of  almond  oil  with 
peach-kernel,  and.  by  allowing  the  acid  liquid  to  act  upon  these 
mixtures,  a  graduated  scale  is  established  for  recognising  approxi- 
mately the  quantity  of  foreign  oil  added  to  the  almond  oil. 

The  Testing  of  Olive  Oil.  O.  Bach.  (Amer.  Journ.  Pliarm.y 
1883,  354.)  For  the  purpose  of  a  general  acquaintance  with  a 
fixed  oil,  the  so-called  elaidin  test  is  first  applied,  and  with  this 
is  connected  the  test  with  nitric  acid.  The  oil  to  be  tested  (about 
5  c.c.)  is  actively  shaken  in  a  test-tube  for  one  minute  with  an 
equal  volume  of  nitric  acid,  sp.  gr.  1'30,  when  after  this  time  the 
oil  will  have  assumed  the  following  colour:  olive  oil,  pale  green; 
cotton-seed  oil,  yellowish  brown ;  sesame  oil,  white ;  sunflower  oil, 
dirty  white ;  ground-nut  oil,  rape-seed  oil  and  ricinus  oil,  a  pale 
rose  colour.  Immediately  after  the  observation  of  the  colour,  the 
test-tube  is  placed  in  a  water-bath  containing  water  in  active 
ebullition,  and  allowed  to  repose  therein  for  five  minutes.  It  is 
hereby  shown  that  the  action  of  the  nitric  acid  is  most  violent  upon 
the  cotton- seed  oil  and  sesame  oil,  occasionally  so  violent  as  to 
cause  the  oil  to  be  thrown  out  of  the  glass.  After  the  expiration 
of  five  minutes,  and  after  the  test-tube  has  been  taken  out  of  the 
water-bath,  the  following  colours  are  shown  :  olive  oil  and  rape- 
seed  oil,  orange-yellow  ;  ricinus  oil,  golden  yellow ;  sunflower  oil, 
reddish  yellow ;  sesame  and  ground-nut  oils,  brownish  yellow  ; 
cotton-seed  oil,  reddish  brown. 

After  standing  for  twelve  to  eighteen  hours  at  about  15°  C,  olive 
oil,  rape-seed  oil,  and  ground-nut  oil  will  have  firmly  solidified, 
ricinus  oil  and  cotton-seed  oil  become  salve-like  (smeary),  whilst 
sesame  oil  i-emains  perfectly  liquid. 

Mixtures  of  olive  oil  with  small  amounts  of  cotton-seed  oil  and 
sesame  oil  are  characterized  by  the  fact  that  at  first  the  entire 
mass,  although  more  darkly  coloured,  solidifies  like  pure  olive  oil, 
but  after  from  twenty-four  to  thirty-six  hours  a  brown  oil  separates 
upon  the  surface  of  the  firmly  solidified  mass,  whilst  the  lower  layer 
now  shows  the  yellow  colour  of  the  pure  olive  oil.     The  presence 
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of  oil  of  rosemary,  as  such,  usually  occurs  in  the  sophisticated  oils, 
exercises  no  influence  by  agitation  with  cold  nitric  acid,  but  after 
heating  it  imparts  to  the  oil  a  slightly  dai-ker  colour.  Oils  which 
have  been  treated  with  alkalies  show  the  same  behaviour  as  pure 
oils. 

For  the  determination  of  the  melting  point  of  the  fatty  acids,  10 
grams  of  the  oil  are  saponified  on  a  water-bath  with  5  grams  of 
potassium  hydrate  and  the  addition  of  a  little  water  and  alcohol. 
After  the  complete  dissipation  of  the  alcohol,  the  remaining  soap  is 
dissolved  in  hot  water,  and  from  the  clear  solution  the  fatty  acids 
are  separated  by  the  addition  of  hydrochloric  acid.  When  the 
fatty  acids  after  continued  heating  float  upon  the  saline  solution  as 
a  perfectly  clear  oil,  a  j^ortion  of  the  oily  layer  is  brought  into  a 
small,  narrow,  thin-walled  test-tube,  and  allowed  to  solidify  therein. 
The  determination  of  the  melting  or  solidifying  point  is  effected  by 
placing  the  small  test-tube  containing  the  fatty  mass  in  a  beaker 
filled  with  water,  which  is  warmed  by  means  of  a  small  flame ;  and 
by  the  aid  of  a  thermometer,  dipped  in  the  fatty  acids  and  gently 
moved  to  and  fro  during  the  observation,  the  point  is  precisely 
observed  when  the  entire  mass  becomes  perfectly  clear,  and  that 
when  clouds  begin  to  form  about  the  bulb  containing  the  mercury. 
It  is  now  shown  that  the  acids  derived  from  pure  olive  oil,  without 
restriction  as  to  the  origin  of  the  latter,  melt  between  26"5  and 
28-5°  C,  and  solidify  not  lower  than  22°  C.  The  oils  applied  for 
the  adulteration  of  olive-oil,  show,  with  relation  to  the  melting  point 
of  their  fatty  acids,  very  considerable  deviations  from  the  former. 
The  melting  and  solidifying  points,  respectively,  of  the  acids  of 
cotton-seed  oil,  sesame  oil,  and  ground-nut  oil  are  considerably 
higher, — those  of  sunflower  oil,  rape-seed  oil,  and  riciuus  oil  con- 
siderably lower, — than  those  of  the  acids  of  olive  oil. 


The  Fatty  Acids  of 

Melt  at 

Solidify  at 

Cotton-seed  Oil     .     .     . 

38-0°  C. 

35-0°  C. 

Sesame  Oil 

350 

32-5 

Ground-nut  Oil      .     .     . 

33-0 

31-0 

Sunflower  Oil  ...     . 

23-0 

17-0 

Eape-seed  Oil   .... 

20-7 

15-0 

Kicinus  Oil 

13-0 

2-0 

The  above  figures  deviate  so  far  from  the  data  obtained  with 
pure  olive  oil,  that  by  the  determination  of  the  melting  point  adul- 
terations to  such  an  extent  as  occur  in  commerce  may  very  readily 
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be  detected;  for  a  Gallipoli  olive  oil,  mixed  wifch  20  per  cent,  of 
sunflower  oil,  melts  already  at  24°  C,  and  solidifies  first  at  18°  C 
A  Nizza  oil,  mixed  with  20  per  cent,  of  cotton-seed  oil,  melts  first 
at  31'o°  C,  and  solidifies  already  at  28°  C.  A  Gallipoli  oil,  mixed 
■with  33^  per  cent,  of  rape-seed  oil,  melts  already  at  23'5°  C,  and 
solidifies  first  at  16' 5°  C.  ;  mixed  with  50  per  cent,  of  rape-seed  oil, 
it  melts  ah-eady  at  20°  C,  and  solidifies  first  at  13'5°  C,  etc. 

For  testing  the  solubility  of  the  fatty  acids  in  alcohol-acetic  acid, 
the  method  proposed  by  David  for  the  estimation  of  stearic  acid  is 
iipplied. 

The  principle  of  this  method  is  based  on  the  fact  that  when  acetic 
acid  is  added  by  drops  to  an  alcoholic  solution  of  oleic  acid,  a 
moment  occurs  when  the  oleic  acid  becomes  perfectly  separated, 
but  that  stearic  acid,  which  is  insoluble  in  a  mixture  of  alcohol 
and  acetic  acid,  also  remains  insoluble  when  the  mixture  contains 
oleic  acid.  In  order,  therefore,  to  apply  the  stated  method  for  the 
testing  of  olive  oil,  the  following  manipulations  are  to  be  performed: 
equal  parts  of  glacial  acetic  acid  and  water  are  mixed  together  in 
■a  flask ;  furthermore,  into  a  small  tube,  divided  into  y^  c.c.  are 
brought  1  c.c.  pure  oleic  acid,  3  c.c.  of  alcohol  of  95  per  cent., 
and  2  c.c.  of  acetic  acid.  Hereby  nothing  should  be  separated  ; 
but  if  an  additional  -j-^g-  c.c.  of  acetic  acid  is  added  a  turbidity 
begins  to  occur,  and  when  there  floats  upon  the  mixture  of  alcohol 
and  acetic  acid  1  c.c.  of  oleic  acid  (or  at  first  more),  the  liquid 
is  ready  for  application.  If  this  is  not  the  case,  the  proportions 
are  varied  until  the  object  is  attained,  that  by  the  addition  of 
^  c.c.  acetic  acid,  a  complete  separation  takes  place.  If  this  is 
attained,  alcohol  and  acetic  acid  are  then  mixed  in  the  proportions 
indicated  by  this  preliminary  experiment,  e.y.  300  of  alcohol  and  225 
of  acetic  acid.  To  the  alcohol-acetic  acid  from  1  to  2  grams  of 
stearic  acid  are  then  added,  and  the  supernatant  clear  solution 
employed  for  the  experiment.  Of  the  oil  (acids)  to  be  tested,  1  c.c. 
is  first  placed  in  the  tube,  15  c.c.  of  alcohol-acetic  acid  added,  the 
mixture  actively  agitated,  and  the  whole  allowed  to  repose  at  a 
temperature  of  15°  C  If  the  olive  oil  is  pure,  it  dissolves  to  a 
perfectly  clear  liquid,  and  the  solution  also  retains  this  character. 
Cotton-seed  oil  is  insoluble,  and  the  solution  obtained  by  gently 
warming  solidifies  at  15°  C.  to  a  white  jolly.  Sesame  oil  and 
ground-nut  oil  show  a  similar  behaviour.  Sunflower  oil  dissolves, 
but  separates,  at  15°  C,  a  granular  precipitate.  Rape-seed  oil  is 
perfectly  insoluble,  and  floats  as  an  oily  layer  upon  the  surface. 
Ricinus  oil,    on  the  contrary,  is  soluble  to  a  clear  liquid,  precisely 
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like  olive  oil,  and  can  therefore  not  be  detected  in  olive  oil  by 
this  method.  For  the  recognition  of  ricinus  oil,  beside  the  direct 
testing  of  the  oil  with  alcohol,  the  determination  of  the  melting 
point  of  the  acids  is  of  service.  Olive  oil  with  25  per  cent,  o^ 
cotton  seed-oil  separates  a  granular  deposit. 

Analysis  of  Beeswax.  0.  Hehner.  {Blnrjl.  pohjt.  Joxu-n.,  cell. 
168.  From  Jouvn.  Chem.  Soc.)  The  author  dissolves  3  to  5  grams  of 
beeswax  in  about  50  c.c.  of  methyl  alcohol,  and  titrates  the  cerotic 
acid  with  phenolphthalein  and  a  solution  of  alcoholic  potash, 
1  c.c.  corresponding  with  0'3-0'4  c.c.  of  normal  sulphuric  acid. 
Having  added  potash  in  excess,  the  myricin  is  saponified  and 
calculated  from  the  quantity  of  potash  required  for  the  complete 
saponification,  assuming  that  1  c.c.  normal  alkali  neutralizes  0"41 
gram  cerotic  acid  and  decomposes  0*676  gram  myricin.  The  author 
obtained  the  followinsf  results  : — 


Cerotic  Acid. 

Myricin. 

Total. 

English  Wax  pbom 

Hertfordshire  .... 

14-35 

88-55 

102-90 

j> 

u-sr, 

85-95 

100-81 

Surrey     .     . 

13-22 

86-02 

99-24 

Lincolnshire 

13-56 

88-16 

101-72 

Buckingham 

14-64 

87-10 

101-74 

Hertfordshire 

15-02 

88-83 

103-85 

New  Forest 

14-92 

89-87 

104-79 

Lincohishire 

15-49 

92-08 

107-57 

Buckingham 

15-71 

89-02 

104-73 

Eight   samples   from  mer- 

chants       

13-12-15-91 

86-73-89-58 

99-85-105 -49 

Othee  Kinds  of  Wax  feom 

America        

15-16 

88-09 

103-25 

Madagascar 

13-56 

88-11 

101-67 

Mauritius 

13-04 

88-28 

101-32 

J)             

12-17 

95-68 

107-85 

13-72 

90-02 

109-74 

Jamaica       

13-49 

85-12 

98-61 

14-30 

85-78 

100-08 

Mogadore 

13-44 

89-00 

102-44 

Melbourne 

13-92 

89-24 

103-16 

13-18 

87-47 

100-65 

Sydney         

13-06 

92-79 

105-85 

13-16 

88-62 

101-78 

The  English  wax  contained  an  average  of  14*4  per  cent,  cerotic 
acid  and  88 "09  per  cent,  myricin.  The  foreign  kinds  were  mostly 
coloured,  and  some  had  been  adulterated  with  fat.  The  organic 
adulterants   are   either   acids,  palmitic  or   stearic   acid :    inert  oi? 
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saponifiable  substances,  stearin,  palmitin,  Japanese  wax,  spermaceti 
and  carnauba  wax ;  or  substances  wbich  are  not  acted  on  by  alco- 
holic potassium  hydrate,  paraffin.  ]  part  of  stearic  acid^l'443  of 
cerotic  acid;  1  part  of  palmitic  acid  =  l'601  of  cerotic  acid,  whilst 
1-518  of  the  latter  is  equal  to  1  of  a  mixture  of  these  fatty  acids ; 
1  part  of  a  mixture  of  palmitin  and  stearin  is  equal  to  2 '391  of 
myricin.  Japan  wax  contained  6'21  per  cent,  palmitic  acid  and  04'12 
per  cent,  palmitin.  Spermaceti,  although  as  costly  as  beeswax,  is 
sometimes  used  as  a  substitute.  Carnauba  wax  yielded  6"09  per  cent, 
cerotic  acid  and  92*18  per  cent,  myricin.  It  is  added  to  beeswax 
when  the  latter  has  been  treated  with  fat.  When  paraffin  is  em- 
ployed, the  percentage  of  acid  and  saponifiable  matter  is  reduced  in 
proportion  to  the  quantity  of  paraffin  present,  and  can  be  calculated 
by  difference  unless  other  adulterants  have  been  used,  in  which  case 
it  is  necessary  to  determine  the  paraffin.  If  A  is  the  percentage 
of  free  acid  calculated  as  cerotic  acid,  and  B  the  unsaponifiable 
substances  calculated  as  myricin,  we  obtain  the  following  equation, 
assuming  x  to  represent  the  unknown  quantity  of  cerotic  acid, 
y  that  of  the  fatty  acids,  ~  of  myricin,  and  to  of  the  remaining 
substances:— a?  =  25-649 -(0-1689  A +  0-1073  B).  x  +1-5187/  =  A; 
:;  =  6-117  a;,  and  z  +  2391  iv-li.  On  multiplying  the  quantity  of 
cerotic  acid  by  6117,  we  obtain  the  amount  of  myricin  which,  when 
added  to  the  former,  gives  the  percentage  of  wax.  A  mixture  of 
79-98  per  cent,  wax  and  20'02  fat  gave  11-30  per  cent,  cerotic  acid, 
69-12  myricin,  0-46  fatty  acids,  and  19-07  fat,  corresponding  with 
80*42  per  cent,  wax  and  19-53  per  cent.  fat. 

The  sp.  gr.  of  beeswax  varies  from  0-9625  to  0*9575.  Paraffin 
and  fat  are  lighter  than  beeswax,  whilst  the  fatty  acids  and  resin 
increase  the  sp.  gr.  of  beeswax. 

Detection  of  Resin  as  an  Adulterant  in  Beeswax.  E.  Schmidt. 
(^Seifensleder  Zeiiiing,  xvii.  197.)  Ten  grams  of  the  wax  to  be 
examined  are  to  be  put  in  a  flask  or  porcelain  dish,  40  to  50 
grams  of  crude  nitric  acid  (sp.  gr.  1-32)  are  added  thereto,  and 
the  mixture  is  boiled  for  one  or  two  minutes ;  an  equal  volume  of 
cold  Avater  is  then  added,  and  lastly  ammonia,  with  shaking  or 
stirring,  until  the  fluid  is  strongly  alkaline  and  smells  of  ammonia. 
It  is  now  poured  off  from  the  precipitated  wax  into  a  cylindrical 
vessel.  In  the  case  of  pure  wax  the  liquid  only  possesses  a  yellow 
colour,  but  wax  which  contains  resin  yields  a  more  or  less  reddish- 
brown  product,  the  colour  being  derived  from  nitro-compounds 
formed.  From  the  intensity  of  the  coloratiou  it  is  possible  to  de- 
termine the  amount  of  resin  present. 
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The  Preparation  of  Lard  for  use  in  Pharmacy.  Professor 
Redwood.  {Pharm.  Jo  urn.,  3rd  series,  siv.  364.)  The  first  con- 
dition to  success  in  obtaining  a  good  preparation  is  the  selection  of 
fresh  and  perfectly  sweet  natural  fat,  which  is  hung  up  and  freely 
exposed  to  air  and  light.  It  thus  becomes  dried  and  freed  from  an 
odour  which  is  present  in  the  freshly  slaughtered  carcase.  It  is 
then  carefully  examined  and  adhering  portions  of  flesh  or  membrane 
as  far  as  possible  removed ;  after  which  it  is  cut  up  and  passed 
through  a  machine  in  which  it  is  mashed  so  as  completely  to  break 
up  the  membranous  vesicles  in  which  the  fat  is  enclosed.  The 
magma  thus  produced  is  put  into  a  deep  jacketed  pan,  heated  by 
warm  water,  and  the  fat  is  melted  at  a  temperature  not  exceeding 
130°  F. 

If  the  flare  has  been  very  efiectually  mashed,  the  fat  may  be 
easily  melted  away  from  the  membranous  matter  at  120°  F.,  or 
even  below  that,  and  no  further  continuance  of  the  heat  is  required 
beyond  what  is  necessary  for  efi'ecting  a  separation  of  the  melted 
fat  from  the  membranous  or  other  suspended  matter.  Complete 
separation  of  all  suspended  matter  is  obviously  important,  and 
therefore  filtration  seems  desirable,  where  practicable ;  which, 
however,  it  is  not  on  the  large  scale. 

Improved  Method  of  Exhausting  Drugs.  A.  B.  Taylor.  (Fharm. 
Journ.,  3rd  series,  xiv.  488.)  The  process  consists  in  using  a  portion 
of  the  finished  preparation  (from  a  previous  operation)  to  macerate 
and  partially  exhaust  the  drug  before  using  the  new  portion  of 
menstruum ;  and  as  there  is  no  limit  to  the  quantity  of  finished  pre- 
paration that  can  be  used  where  necessary,  it  is  possible  to  exhaust 
completely  the  drug  operated  on. 

For  example,  let  it  be  required  to  make  two  pints  of  tincture 
of  arnica  flowers  : — 

Arnica  Flowers,  in  No.  20  powder      .        ,    6  oz.  av. 
Tincture  of  Arnica  Flowers       .        .        ,2  pints. 
Diluted  Alcohol,  suff.  ciuaut.  to  make        .     4   ,, 

Moisten  the  powder  with  a  pint  of  the  tincture  of  arnica  flowers, 
and  macerate  for  twenty-four  hours ;  then  pack  it  firmly  in  a 
cylindrical  percolator,  and  gradually  pour  upon  it,  first  the  re- 
mainder of  the  tincture  of  arnica  flowers,  and  afterwards  diluted 
alcohol,  until  four  pints  of  tincture  are  obtained. 

The  author  has  used  this  process  with  advantage  in  making  the 
fluid  extract  and  the  tinctures  of  cinchona. 
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Aqueous  Extract  of  Cinclioua  Bark.  T.  Redwood.  (Phcirm. 
Journ.,  3rd  series,  xiv.  707.)  In  view  of  the  Bumerous  discussions 
and  criticisms  of  the  official  process  for  the  preparation  of  cinchona 
extract,  the  author  has  re-investigated,  this  subject,  and  devised  the 
following  improved  formulae  : — 

Extract  of  Red  Cincliona. 

EecT  Cinchona  Bark,  in  No.  50  powder      .     1  pound. 

Distilled  Water 4  pints. 

Hj-drochloric  Acid     .         .         .         .     i  fluid  ounce. 

Mix  and  macerate  at  a  temperature  of  180"  F.  for  four  hours, 
stirring  frequently,  and.  replacing  the  water  that  evaporates.  Allow 
the  mixture  to  cool ;  then  transfer  it  to  a  percolator,  and  when  the 
liquid  ceases  to  pass,  carefully  introduce  distilled  water  over  the 
surface  of  the  solid  matter  in  the  percolator,  aud  continue  to  perco- 
late slowly  until  ten  pints  of  liquid  have  passed,  or  it  is  found  that 
■what  is  passing  has  ceased  to  give  a  precipitate  on  the  addition  to 
it  of  an  excess  of  liquor  sodce. 

Evaporate  the  percolated  liquid,  at  the  heat  of  a  water-bath, 
until  it  is  reduced  to  one  pint.  Let  it  cool,  then  add  three  pints  of 
distilled  water ;  stir  them  together  while  a  precipitate  is  forming ; 
separate  the  precipitate  by  filtration  ;  -well  wash  the  filter  and  its 
contents  -with  distilled  water ;  evaporate  the  whole  of  the  filtered 
liquid  at  a  temperature  not  exceeding  180°  F.,  until  it  has  acquired. 
a  syrupy  consistence,  and  dry  this  either  in  thin  laminas  on  the 
surface  of  glass,  or  in  thicker  masses  by  exposing  it  in  shallow 
dishes  in  a  drying  closet. 

Dissolve  twenty  grains  of  this  extract  in  a  fluid  ounce  of  distilled 
water,  and  add  three  fluid  drachms  of  liquor  sodce.  Mix  thoroughly, 
and  let  it  stand  for  twelve  hours,  that  the  precipitate  may  subside. 
Collect  the  precipitate  on  a  filter,  w^ash  it  first  with  distilled  water 
rendered  alkaline  with  liquor  sodce,  and,  finally,  with  water  alone  ; 
and  when  it  has  drained,  transfer  it  to  a  dish,  and  dry  it  at  212°  F. 
Its  weight  multiplied  by  five  will  represent  the  percentage  of  total 
alkaloids  in  the  extract. 

Liquid  Extract  of  Bed  Cincliona. 

Extract  of  Eed  Cinchona  as  much  as 

contains  of  total  alkaloids  .  .  437  -5  grains. 
Distilled  Water  ....  a  sufficiency. 
Eectilicd  Spu-it  ...         .5  fluid  ounces. 

Dissolve  the  extract  with  the  aid  of   a  gentle  heat  in   twelve 
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ounces  of  the  water ;  whea  cold  add  the  spirit,  make  up  the  volume 
to  twenty  fluid  ounces  by  farther  addition  of  water,  and  filter. 

The  principal  object  in  this  process  has  been  the  production  of  a 
liquid  extract  of  known  and  uniform  alkaloidal  strength,  which, 
while  it  possesses  the  aromatic  flavour  and  astringency  of  the  bark, 
is  free  from  much  inert  matter,  and  from  the  peculiar  exti^activo 
(chiefly  quinovin)  which  in  the  ofiicial  liquid  extract  forms  a  dense, 
unsightly,  and  disagreeable  precipitate  when  diluted  with  water. 

Fluid  Extract  of  Senega.  H.  J.  Rose.  (Canadian  Pharm. 
Jouni.,  August,  1883.)  The  tendency  of  this  extract  to  gelatinize 
and  form  a  copious  precipitate  has  provoked  considerable  investiga- 
tion, and  the  remedies  advocated  have,  in  the  author's  experience, 
but  slightly  modified  the  evil.  The  alkaline  treatment,  recommended 
by  Dr.  Squibb  and  others,  while  mitigating  the  first-named  evil, 
does  not  seem  to  prevent  the  formation  of  a  precipitate,  the  deposit 
proceeding  slowly  for  a  considerable  time,  sometimes  for  months. 

The  process  recommended  by  C.  W.  Holmes,  of  Elmira,  that  of 
exhausting  a  pound  of  the  root  with  dilute  alcohol,  evaporating  to 
11  ounces,  filtering  and  washing  the  residue,  must  surely  leave  a 
large  portion  of  the  polygalin  on  the  filter.  The  other  process, 
that  of  Professor  P.  W.  Bedford,  is  much  better ;  viz.,  heating  the 
hydro-alcoholic  solution  quickly  to  boiling,  and  then  filtering.  The 
only  objection  is  the  application  of  heat,  which  he  states  could 
hardly  be  accepted  in  a  fluid  extract,  and  gives  in  preference  the 
United  States  process,  in  which,  ammonia  is  used,  furnishing  a 
product  which  is  said  to  be  unexceptionable  in  every  respect.  The 
author's  experience  is  that  this  preparation  does  throw  down  a 
precipitate  continuously. 

The  author  has  found  that  the  addition  of  a  small  quantity  of 
neutral  spirit  of  nitrous  ether  to  the  menstruum  has  in  his  hands 
proved  a  very  effectual  remedy  for  both  the  troubles  complained  of, 
forming  a  stable  product  without  the  use  of  glycerine  or  alkalies, 
or  the  application  of  heat.     The  menstruum  used  was : — 

Alcohol 7  parts. 

Spirit  of  Nitrous  Ether   .         .         .         .         2     ,, 
Water 7     „ 

and  the  process  that  of  the  U.  S.  P.  The  product  has  kept  some 
ten  months  without  deposit. 

The  idea  was  suggested  by  some  experiments  made  on  the  deposit 
formed  in  the  fluid  extract.  Various  solvents  were  tried,  among 
others  spirits  of  nitre,  which  appeared  to  be  quite  effective.  Its 
preservative  action  is  still  more  marked. 

s 
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Examination  of  Liquorice  Extract.  L.  J.  Scliroeder.  {Amer. 
Journ.  Pkann.,  1884,  311.)  The  author  procured  eight  samples  of 
liquorice,  comprising  the  most  prominent  brands  of  foreign  manu- 
facture, as  well  as  several  of  American  make.  The  examination  was 
confined  to  the  determination  of  matter  insoluble  in  cold  water,  of 
gljcjrrhizin  soluble  in  water,  and  of  glycyrrhizin  soluble  in  ammonia. 
500  grains  of  extract  of  liquorice  were  macerated  in  12  fluid  ounces 
of  cold  water  for  twenty- four  hours,  the  mixture  was  transferred  to  a 
filter,  and  the  insoluble  matter  well  washed  until  the  filtrate  passed 
colourless,  dried  and  weighed.  The  residue  of  No.  1  was  lightest 
in  colour  and  very  smooth  ;  5  and  6  were  somewhat  darker,  and  the 
others  were  much  darker  and  gritty.  The  filtrates  likewise  varied 
much  in  colour  and  taste,  those  from  1,  5,  and  6  being  dark-coloured 
and  of  a  fine  flavour,  and  the  remainder  lighter  coloured  and  less 
pleasant ;  that  from  8  had  a  peculiar  acrid  taste.  These  filtrates 
were  precipitated  with  diluted  sulphuric  acid,  the  precipitates 
collected  upon  a  filter,  washed  with  acidulated  water,  redissolved 
in  ammonia,  and  reprecipitated  by  sulphuiic  acid,  this  operation 
being  repeated  several  times ;  the  precipitate  was  finally  washed 
and  dried. 

The  portion  insoluble  in  cold  water  was  treated  with  dilute 
ammonia,  the  filtrate  precipitated  by  diluted  acid,  and  the  precipitate 
purified  by  redissolving  and  reprecipitating  several  times,  taking 
care  to  frequently  filter  to  take  out  impurities.  The  results  are 
tabulated  as  follows,  500  grains  being  used  in  each  case  : — 


Kesidue. 

Glycyrrhizin. 

Brand. 

Weight. 

Per  cent. 

Soluble. 

Insoluble. 

Total. 

Grains. 

Grains. 

1.  M.  &  R. 

180 

36 

38 

5 

43 

2.  Y.  &  S. 

174 

34-8 

30 

10 

40 

3.  Deau 

239 

47-8 

8 

5 

13 

4.  Koval 

274 

54-8 

6 

3 

9 

5.  Corigliano 

150 

30 

15 

15 

30 

C.  Guzzolini 

132 

26-4 

10 

7 

17 

7.  P.  &  S. 

125 

25 

10 

11 

21 

8.  S.  C. 

130 

26 

— 

13 

13 

Rapid  Determination  of  the  Value  of  Extract  of  Malt.  J.  F.  C. 
Jungk.  (Aiiicr.  Journ.  Fhann.,  1883.)  A  lengthy  memoir,  from 
which  we  extract  the  following  : — 

In  addition  to  being  readily  soluble  in  water,  leaving  a  pleasant 
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taste  and  remaining  unfermented  for  a  long  time,  a  good  extract  of 
malt  should  possess  the  following  properties  :  — 

1.  The  extract  should  be  light  in  colour ;  dark  coloured  pre- 
parations are  pai'tly  burned,  thei'efore  contain,  neither  active 
diastase  nor  soluble  albumen,  and  differ  from  ordinary  molasses  only 
in  containing  dextrin. 

2.  The  free  acid  should  not  be  present  over  a  certain  proportion. 

3.  The  proportion  of  water  and  solid  matters  should  be  within 
certain  limits. 

4.  The  principal  determination  is  that  of  the  diastatic  strength. 
A  good  extract  should  contain  all  soluble  substances  of  the  malt, 
of  which  diastase  is  the  principal  one.  If  the  extract  contains  no 
diastase,  it  differs  little  from  honey  or  any  other  saccharine  prepa- 
ration. The  action  of  diastase  on  amylaceous  substances  is  wanted 
if  the  extract  is  to  possess  any  value  for  a  sick  stomach  at  all. 

5.  Nitrogenized  constitutents  (albuminates)  should  be  present 
in  an  easily  digestible  form. 

Estimation  of  Solid  Matters  and  Water. — Twenty  grams  of 
extract  are  dissolved  in  enough  distilled  water  to  make  the  solution 
weigh  200  grams.  With  this  solution  the  author  determines  the 
percentage  of  extract  by  means  of  a  Czeczetka's  maltometer,  which 
shows  the  percentage  of  extract  dried  at  110°  C.  Those  not  in 
possession  of  one,  or  of  a  similar  instrument,  should  estimate  the 
specific  gravity  of  the  liquid  at  17'5  C,  and  compare  the  same 
with  a  table  by  Griesmayer,  published  in  Fresenius  AnahjtiscJie 
Zeitschrift,  1880,  p.  104,  in  order  to  determine  the  amount  of 
extract.     Another  method  is  the  following^ : — 


Specific  gravitj 
1-1032 
1-1053 
1-1075 
1-1096 
1-1117 
1-1188 
1-1159 
1-1180 
1-1202 
1-1235 
1-1258 
1-1281 
1-1305 
1-1329 
1-1353 
1-1377 


Extract  dried  at  100°  C. 
50  per  cent. 
51 

52        „ 
53 

54  „ 
55 
56 
57 
58 
59 
60 
61 

62        „ 
63 

64        „ 
65 
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Specific  gravity 

Extract  dried  at  100° 

C 

1-1401 

66  per  cent. 

1-1425 

67 

1-1449 

68 

1-1473 

69 

1-1497 

70 

1-1521 

71 

1-1545 

72 

1-1569 

73 

1-1594 

74 

1-1618 

75         ,, 

1-16G8 

.       77 

1-1691 

.       78 

1-1718 

79 

1-1741 

.      80 

1-1767 

.       81 

1-1792 

.       82 

1-1818 

83 

1-1844 

.       84 

1-1870 

85 

1-1897 

.      86 

1-1925 

.       87 

1-1952 

.      88 

1-1979 

.      89 

1-2007 

.      90 

A  certain  weight  of  extract  is  dissolved  in  an  equal  weight  of 
-water,  the  specific  gravity  of  this  solution  at  17' 5^  C.  is  determined, 
and  from  the  table  given  the  percentage  of  extract  is  ascertained. 
On  substracting  the  extract  from  100,  the  percentage  of  water  is 
found. 

A  good  extract  containing  both  diastase  and  albumen  seldom 
contains  more  than  25  per  cent,  of  water.  Should  the  percentage 
of  extract  fall  to  50  or,  as  with  many  so-called  beers,  to  5  or  6  per 
cent.,  diastase  cannot  be  present,  as  it  would  not  keep  in  such 
diluted  liquids.  To  such  preparations  salicylic  acid  is  usually 
added  to  prevent  for  some  time  the  decomposition  of  the  dextrin. 
On  agitating  such  a  px'eparatiou  with  strong  ether,  the  salicylic  acid 
is  easily  separated.  Evaporate  the  ethereal  solution,  dissolve  the 
residue  in  water,  and  test  this  solution  with  diluted  ferric  chloride, 
when  the  salicylic  acid  is  easily  recognised  by  the  violet  colour 
produced.  If  wc  reflect  that  the  addition  of  one-fourth  to  one- 
half  per  cent,  of  salicylic  acid  to  solutions  of  starch  renders  even 
preparations  very  rich  in  diastase  inactive,  it  becomes  obvious  that 
the  addition  of  this  acid  to  an  extract  of  malt  is  incorrect. 

Dotcrini nation  of  Free  Acid. — The  free  acid  of  freshly  prepared 
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extract  of  malt  is  almost  exclusively  lactic  acid ;  but  with  tlie  ago- 
of  tlio  preparation  otlicr  acids  ai*e  formed,  and  for  this  reason  the- 
author  estimates  the  amount  of  caustic  soda  used,  and  notes  this  as- 
percentage.  In  a  solution  of  pure  caustic  soda,  5  grams  to  1000  c.c. 
water,  each  c.c.  represents  0"005  sodium  hydrate.  Ten  grams  of 
extract  ai-e  dissolved  in  100  grams  of  water  and  neutralized  with 
the  soda  solution.  For  this  purpose  a  burette  graduated  into  one- 
tenth  c.c.  is  used,  and  the  point  of  neutralization  determined  by 
means  of  very  sensitive  litmus  paper.  With  a  little  practice  the- 
estimation  of  the  acid  does  not  present  any  difficulty.  Good  extract 
of  malt  tested  by  this  method  will  seldom  require  more  than  6  to 
7  c.c.  soda  solution. 

Estimation  of  Biasfasic  Strength. — Twelve  clear  and  uniform 
two-ounce  vials,  each  filled  with  2  ounces  of  distilled  water  and  2 
drops  of  iodine  solution,  prepared  from  2  grams  of  iodine,  4  grams 
of  iodide  of  potassium,  and  250  grams  of  water;  a  good  thermometei' 
and  starch  mucilage  are  needed  for  this  purpose. 

Ten  grams  of  starch  are  stirred  with  30  grams  of  water,  and 
poured  into  125  or  150  grams  of  boiling  water.  The  mixture  is 
stirred  and  boiled  for  some  time.  The  thermometer  is  then  intro- 
duced, and  the  mucilage  is  allowed  to  cool  to  and  kept  at  a  tem- 
perature of  100°  P.  by  means  of  a  water-bath. 

Ten  grams  extract  of  malt  dissolved  in  10  c.c.  of  water  are  theo 
stirred  into  the  mucilage,  the  time  being  accurately  noted.  After 
one  minute  a  good  extract  will  have  converted  the  thick  mucilage 
into  a  thin  liquid.  As  soon  as  this  change  has  taken  place,  it  is 
necessary  to  examine  the  progress  of  the  conversion  of  starch  into 
soluble  starch,  dextrin,  and  sugar  at  the  end  of  every  minute,  by 
the  following  method  : — 

After  the  expiration  of  the  first  minute  transfer  two  drops,  by 
means  of  a  glass  rod,  into  one  of  the  two-ounce  bottles.  The  bottle 
is  shaken  and  placed  near  a  window.  At  the  end  of  every  minute 
repeat  this  manipulation  with  a  new  bottle,  until  the  coloration  is 
no  longer  produced.  The  time  necessary  for  effecting  this  change 
gives  the  indication  as  to  the  amount  of  diastase  jDresent.  Un- 
decomposed  starch  mucilage  gives  a  greenish  blue  colour,  and  aftei' 
standing  some  time  a  blue  precipitate.  Soluble  starch,  the  first 
product  of  the  change,  yields  with  iodine  a  dark  blue  solution 
without  a  precipitate.  If  the  amount  of  soluble  starch  equals  that 
of  dextrin  and  sugar,  the  colour  of  the  solution  will  be  purjile.  As 
the  soluble  starch  disappears,  the  solution  will  be  of  a  decided  red 
colour  if  dextrin  predominates,  or  faintly  red  if  the  sugar  be  in 
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€xcess ;  and  wlien  sfcarcTi  aud  most  of  the  dextrin  have  been  con- 
verted into  sugar,  the  liquid  will  be  nearly  or  entirely  colourless. 
This  exjDeriment  is  very  interesting  and  is  simple  to  perform. 

A  o-ood  extract  of  malt  should  convert  its  own  weight  of  starch 
within  ten  minutes  at  100°  F.  ;  at  62°  F.  forty  minutes  will  be 
necessary  for  the  conversion,  and  at  150°  F.  only  three  minutes. 
An  extract  of  malt  of  the  above  strength  will  convert  five  times  its 
weight  of  starch  at  100°  F.  in  forty  minutes,  and  eight  times  that 
amount  in  ninety  minutes. 

Liflueiice  of  Aolds  and  Alcohol  on  Diastase  and  the  Conversion  of 
Starch. — The  author  gives  a  lengthy  account  of  his  experiments  in 
this  direction,  illustrated  by  a  tabular  statement  of  the  results,  in 
comparison  with  the  action  of  saliva.  It  is  shown  in  these  'that  the 
diastasic  action  of  extract  of  malt  and  of  saliva  is  but  little  affected 
by  the  presence  of  alcohol  in  the  starch  solution,  but  is  influenced 
by  the  acid. 

Determination  of  the  Nitrogenized  Bodies. 

Albuminates. — For  this  estimation  the  author  uses  a  solution  of 
picric  acid  in  water,  saturated  in  the  cold ;  also  a  glass  tube  such 
as  is  used  for  the  estimation  of  nitrogen  in  elementary  analysis, 
divided  into  one  hundred  equal  parts,  the  lower  five  divisions  being 
further  divided  into  fifths;  but  any  tall,  narrow  glass  cylinder, 
which  is  divided  accui'ately  into  equal  parts,  will  answer  the 
purpose.  The  cylinder  is  filled  with  80  parts  of  the  solution  of 
picric  acid,  and  20  parts  of  extract  of  malt,  and  well  agitated 
until  the  extract  is  dissolved  with  the  exception  of  the  albumen, 
then  placed  in  a  vertical  position  for  twenty-four  hours,  and  the 
quantity  of  precipitate  read  oS".  Each  division  represents  1  per 
cent,  by  weight  of  albumen  (nitrogenous  matter)  dried  at  100°  C. 

The  correctness  of  this  estimation  is  reliable  within  J-  per  cent., 
and  has  been  verified  by  a  series  of  elementary  analyses,  undertaken 
by  the  author  with  the  view  of  convincing  himself  of  the  exactness 
of  this  method,  which  may  be  approximately  proved  by  coagulating 
the  albumen  by  boiling.  This  last  method  is  never  exact,  since 
malt  contains  some  nitrogenous  matter  which  is  not  coagulated  by  heat. 

The  average  amount  of  nitrogenous  matter  contained  in  extract 
of  malt  of  the  consistency  of  honey,  is  3  to  3'25  per  cent.  A  well- 
prepared  extract  of  malt  produces,  with  cold  water,  a  faintly 
turbid  solution,  which  becomes  much  clearer  if  carefully  heated  to 
150°  F. 

The  above  described  determinations  with  extract  of  malt  furnish 


MATERIA   MEDICA   AND    PHARMACY.  263 

the  proof  as  to  wliether  tlio  preparation  is  of  good  quality  or  is 
worthless. 

Weigh  from  2  to  5  grams  of  extract  of  malt ;  mis  with  20  grams 
of  dry  sand  which  has  been  previously  washed  with  hydrochloric 
acid  and  water,  and  dry  this  mixture  in  an  air-bath  at  100°  C. 
until  it  ceases  to  lose  weight.  The  loss  of  ^weight  x'epresents  the 
amount  of  water. 

Transfer  the  mixture  into  a  small  glass  percolator  (glass  syringe) 
supported  by  a  wire  stand  of  such  a  size  that  the  entire  apparatus 
may  be  weighed  on  an  analytical  balance.  Dry  thoroughly  in  an 
air-bath  and  weigh.  Now  pei'colate  with  strong  ether,  evaporate 
the  percolate,  and  dvj  the  x'esidue  ;  its  weight  indicates  the  resin  of 
liops.  The  apparatus  is  also  dried  in  the  air-bath  and  weighed ; 
the  loss  in  weight  shows  likewise  the  resin  of  hops. 

Then  percolate  with  a  mixture  of  two  volumes  of  absolute  alcohol 
and  three  volumes  of  concentrated  ether  until  a  drojD  of  the  pei^colate 
heated  on  a  platinum  foil  will  not  char.  The  loss  of  weight  after 
drying  in  air-bath  represents  (jlijceria.  A  mixture  of  chloroform 
and  alcohol  cannot  be  used  as  a  solvent  for  glycei'in,  as  the  malt 
sugar  is  somewhat  soluble  therein. 

Exhaust  the  residue  completely  with,  stronger  alcohol ;  dry,  and 
weigh.     The  loss  of  weight  gives  the  amount  of  sugar. 

The  balance,  after  subtracting  the  weight  of  sand,  is  dextrin  and 
aTbumen.  The  dextrin  may  also  be  extracted  with  hot  water,  and 
determined  from  the  loss  of  weight. 

After  igniting  the  sand,  its  weight  must  be  the  same  as  in  the 
beginning.  The  difference  in  weight  before  and  after  ignition 
indicates  the  weight  of  albumen. 

Examittation  of  Ctuinine  Pills.  J.  F.C.Jungk.  {Amer.  Journ. 
Pharm.  1883,  434.)  The  author  describes  several  methods  for  the 
estimation  of  quinine  in  these  pills,  and  gives  preference  to  the 
following,  as  yielding  the  most  satisfactory  results  : — 

The  pills  are  rubbed  into  a  smooth  paste  with  a  little  water, 
2  drops  of  diluted  sulphuric  acid  being  added  for  each  grain  of 
quinine  sulphate.  A  quantity  of  recently  slaked  lime  equal  to 
three  times  the  weight  of  the  pills  is  well  mixed  with  the  paste ; 
then  the  same  weight  of  well- washed  and  dried  fine  sand  is  added ; 
the  whole  is  thoroughly  triturated  and  dried  at  a  moderate  heat, 
when  it  can  be  easily  powdered  and  readily  removed  from  the 
mortar  without  loss.  The  fine  powder]thus  obtained  is  placed  in  a 
small  glass  percolator,  which  is  fixed  to  an  accurately  tared  flask 
by  means  of  a  twice  perforated  cork.     The  percolator  is  connected 
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with  a  back-flow  cooler,  or  reversed  condenser,  such  as  is  used  in 
plant  analysis,  and  which  has  often  been  described.  For  every  20 
o-rains  of  sulphate  of  quinine,  2  or  3  fluid  ounces  of  chloroform  are 
now  poured  on  the  powder  or  into  the  flask.  The  apparatus  is  then 
put  together,  and  the  flask  heated  by  means  of  a  sand-bath  to  70- 
80°  C.° 

If  the  distillation  and  condensation  of  the  chloroform  proceeds 
regularly,  the  whole  quantity  of  the  quinine  will  be  extracted  in 
about  one  hour.  The  apparatus  is  allowed  to  cool,  a  small  quantity 
of  chloroform  is  poured  into  the  percolator,  and  a  drop  coming 
through  evaporated  on  a  watch  glass.  If  a  residue  remains,  it  is 
dissolved  in  a  little  chloroform,  and  put  back  on  the  powder,  and 
i  to  1  fluid  ounce  of  chloroform  more  added.  If  no  residue  remains 
on  the  watch  glass,  and  the  drop  causes  no  opacity  with  diluted 
acid  and  a  solution  of  iodide  of  mercury  and  potassium,  the  heating 
is  continued  for  ten  or  fifteen  minutes  longer,  so  as  to  be  certain 
that  all  the  quinine  has  been  extracted.  Now  allow  the  appai-atus 
to  cool,  evapox'ate  the  chloroform  in  the  tared  flask,  and  dry  the 
residue  by  means  of  an  air-bath  and  a  moderate  heat,  until  the 
weight  remains  constant.  The  residue  will  represent  the  amount 
of  quinine,  if  it  answers  to  the  test  of  pure  quinine.  If  the  pills 
I'epresented  20  grains  of  quinine  sulphate,  the  residue  should  weigh 
14'0G238  grains,  or  0"9G1  gram. 

Report  on  the  Strength  of  Commercial  Specimens  of  "  Spiritus 
.3]etheris  Nitrosi."  W.  H.  Symons.  {Pharm.  Journ.,  3rd  series, 
xiv.  281.)  For  determining  the  amount  which  separated  when 
the  spirit  was  "  agitated  with  twice  its  volume  of  saturated  solution 
of  chloride  of  calcium,"  a  75  c.c.  pipette  was  closed  at  its  point  by 
fusion,  and  the  adjoining  tube  graduated  ;  the  tube  at  the  other  end 
of  the  bulb  was  cut  off,  at  about  2  cm.  beyond  the  75  c.c.  mark, 
and  fitted  with  a  cork.  Fifty  cubic  centimetres  of  saturated  solu- 
tion of  chloride  of  calcium  were  then  introduced,  and  the  pipette 
surrounded  by  ice  and  water.  In  a  few  minutes  the  spirit  to  be 
tested  was  carefully  poured  in,  so  as  not  to  disturb  the  solution. 
The  cork  being  replaced,  the  pipette  was  well  shaken,  and  after- 
Avards  allowed  to  remain  in  the  cold  water  (with  the  graduated 
tube  uppermost)  for  one  hour.  The  amount  of  ethereal  liquid 
which  rose,  multiplied  by  four,  gave  the  required  percentage. 

In  estimating  the  total  nitrites,  the  process  described  by  Professor 
J.  F.  Eykman  (Pharm.  Journ.,  3rd  series,  xiii.  G3)  was  used.      The 

formula  for  calculation  of  results  being .   .  0"1207= 

°  Sxa     273 +  t 
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percentage  of  etliyl  nitrite.  V  represents  c.c.  of  NO,  H  the  baro- 
metric pressure,  e  the  tcnsiou  of  aqueous  vapour,  S  the  sp.  gr.  of 
the  spirit,  a  the  number  of  c.c.  used  for  assay,  and  t  the  tempera- 

rri  ^.    ^  A.1QA-1      /100x273x75x-08061\ 

ture.     The  constant  0120/1  =  1 -— — — 1. 

V         760  X  1000  X  2         / 

The  quantities  of  nitric  oxide,  and  therefore  of  ethyl  nitrite,  in 
the  table  are  in  each  case  the  mean  of  two  or  more  experiments. 
The  samples  were,  with  the  following  five  exceptions,  obtained 
direct  from  London  wholesale  druggists.  N"os.  2  and  14  the  author 
distilled  himself  according  to  the  directions  of  the  British  and 
Loudon  Pharmacopoeias  respectively.  From  the  house  that  supplied 
the  author  with  No.  1,  as  a  sample,  Nos.  9  and  10  were  indirectly 
obtained  ;  the  latter  having  been  purchased  previously,  the  former 
afterwards.  No.  21  was  a  10  per  cent,  (by  volume)  solution  in 
spirit  (sp.  gr.  0'834)  of  the  ethereal  liquid  which  rises  on  applying 
the  B.  P.  test.  The  I'esult  indicates  that  this  substance  contains 
about  35  per.  cent,  of  ethyl  nitrite.  Its  variability  is,  however, 
shown  by  Nos.  4  and  5 ;  No.  5,  probably  containing  more  paralde- 
hyde, threw  up  a  trace,  whereas  No.  4,  richer  in  ethyl  nitrite,  did 
not.  No.  4  was  purchased  in  May ;  it  did  not  then  separate  any- 
thiug  with  solution  of  chloride  of  calcium ;  it  was  kept  in  a  capped 
ether  bottle  till  October,  when  it  was  found  to  contain  no  more 
free  acid  than  the  other  specimens,  which  were  new. 

From  the  above  it  will  be  seen  that  this  preparation  is  far  from 
what  it  should  be.  The  author  is  led  to  suppose  that  the  manu- 
facturers have  not  taken  proper  care  in  condensing  the  distillates 
by  means  of  ice.  It  should  be  remembered  that  ethyl  nitrite  boils 
under  17°  C,  at  normal  pressure,  and  is  therefore  easily  lost. 

Where  it  is  not  possible  or  convenient  to  carry  out  Eykman's 
process,  the  Pharmacopoeia  sulphate  of  iron  test  (with  weighed 
quantities)  is  quite  capable  of  showing  which  is  the  better  of  two 
preparations.  It  may  be  applied  as  follows :  1  part  of  ferrous 
sulphate  is  dissolved  in  5  parts  of  dilute  sulphuric  acid  (B.P.),  and 
to  separate  portions  of  10  parts  of  this  solution  1  part  of  the  spirit 
to  be  tested  is  added.  The  dark  coloured  mixtures  may  be  then 
placed  in  glass  vessels  of  equal  diameter,  and  diluted  with  water 
until  their  tints  viewed  horizontally  are  similar.  The  amount  of 
dilution  shows  the  comparative  strength.  Attempts  were  made  to 
obtain  absolute  quantitative  results,  using  a  standard  solution  of 
nitrite  of  potassium  for  comparison,  and  the  usual  process  for 
colorimetric  tests,  but  the  results  obtained  were  invariably  too  low  ; 
probably  because  the  nitrite  of  potassium  solution  responds  more 
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thoroughly  to   this   test,  at  the  ordinary  temperature,  than  does 
nitrite  of  ethyl. 

Spiritus  ^theris  Nitrosi :  Composition  in  Relation  to  Deteriora- 
tion. P.  MacEwau.  {Flutnn.  Jatiru.,  Svd  series,  xiv.  817.)  The 
decomposition  occurring  in  spiritus  a3theris  nitrosi  is  attended  by  at 
least  three  marked  changes  which  can  be  physically  and  chemically 
determined  : — 

1.  Increase  of  specific  gravity. 

2.  Diminution  of  the  volume  of  ethereal  liquid  separated  by 
satui'ated  chloride  of  calcium  solution. 

3.  Development  of  acidity. 

Increase  of  Specific  Gravity. — In  the  following  table,  I.  to  V.  are 
samples  of  B.  P.  spirit  made  by  the  author,  or  procured  as  such ; 
YI.  is  spirit  answering  the  B.  P.  tests  raised  to  "SoO  with  water ; 
and  VII.  is  the  "SSO  of  the  London  Pharmacopoeia. 


Made. 

When  Examined. 

Sp.  Gr.  at  50°  F. 

I. 

Not  known 

May,  1883  .... 

•848 

I. 

Not  known     .     .     . 

March,  1884 

•853 

II. 

Not  known     .     .     . 

May,  1883  . 

•852 

II. 

Not  known     .     .     , 

March,  1884. 

•8576 

III. 

Nov.,  1883       .     .     . 

March,  1884 

•852 

IV. 

Keceived  Nov.,  1883 

March,  1884 

•8516 

V. 

Feb.  14, 1884      .     . 

Feb.  14,  1884 

•846 

V. 

9>                         )>                    •          • 

Feb.  21,  1884 

•850 

V. 

March  7,  1884 

•8516 

VI. 

Feb.'  15,  1884      .*     ." 

March  7,  1884 

•8536 

VII. 

Eeceived  Nov.,  1883. 

Feb.  14, 1884  . 

•856 

VII. 

„ 

March  7,  1884 

•859 

Diminution  of  Separation  Volume. — In  this  the  author  gives  the 
result  of  his  examination  of  two  specimens  of  the  B.  P.  spirit  kept 
under  different  conditions, — a,  in  a  well-stoppered  and  almost  full 
bottle,  which  was  opened  frequently,  and  (i  kept  in  a  badly  stop- 
pered bottle,  half  full,  and  between  the  second  and  third  observa- 
tions the  stopper  was  accidentally  left  out  over  a  night. 


February  14     , 

.     2      per  cent. 

1    B    February  14     . 

.    2     per  cent 

21     . 

.     1-75      „ 

„        18     . 

.     1^33     „ 

March         7    . 

.     1-33      „ 

21     . 

.     .     .     Nil. 

The  Development  of  Acidity. — The  free  acids  existing  in  the  spirit 
are  acetic  and  nitrous  acids.  It  has  been  stated  that  nitric  acid  is 
also  present,  but  the  ordinaiy  methods  for  determining  the  existence 
of  nitric  acid  in  presence  of  the  nitrous,  are  inapplicable  in  this  case. 
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It  is  questionable,  however,  if  nitric  acid  can  exist  as  sucli  in'pre- 
sence  of  the  readily  oxidizable  constituents  of  the  spirit.  The 
author  has,  therefore,  calculated  the  inorganic  acid  as  nitrous  acid 
(HNOo). 

The  free  acids  were  determined 'volumetrically,  semi-normal  solu- 
tion of  soda  -was  used,  methyl  orange  being  taken  to  indicate  nitrous 
acid,  and  phenolphthalein  to  indicate  total  acidity. 

In  the  following  table  the  results  of  several  observations  are  given 
in  percentages,  the  proportion  of  ethyl  nitrite  and  aldehyde  (as  far 
as  determined)  being  also  given.  I.  to  IV.  are  B.  P.  spirit  (a  and  (i 
of  the  separation  paragraph  are  II.  and  III.)  ;  YII.  is  B.  P.  raised 
to  "850,  and  the  others  are  the  "SoO  of  the  London  Pharmacopoeia. 


Date  or  Age- 

H  N  O^. 

CH^  HjO^. 

C„H,  XO,. 

C.H.O. 

I. 

May,  1883    .... 

0-17 

1-20 

0-87 

0-80 

I. 

March,  1883 

1       0-773 

0-3-29 

0.095 

2-50 

II. 

One  week     , 

0-215 

0-206 

3-54 

0-85 

II. 

Two  weeks  . 

0-257 

0-247 

— 

0-95 

II. 

Three  weeks 

0-274 

0  349 

3-14 

— 

III. 

Two  days     . 

— 

— 

2-01 

0-80 

m. 

Four  days    . 

0-24 

0-216 

— 

1-14 

III. 

One  week     . 

0-322 

0-246 

1-24 

2-00 

IV. 

One  mouth  . 

0-247 

0-411 

1-93 

1-67 

V. 

Pour  months 

0-161 

0-288 

3-53 

1-5 

YI. 

Fom-  months 

0-352 

0-494 

1-64 

1-426 

vn. 

Four  months 

0-418 

0-206 

0-92 

2-5 

YIII. 

Four  months 

0-194 

0-247 

0-22 

0-2 

IX. 

As  received  . 

0-188 

0-42 

— 

— 

Referring  to  the  usual  objections  raised  against  the  B.P.  prepara- 
tion, and  to  the  often  repeated  superiority  of  the  -850  spii'it,  the 
author  shows  both  to  be  untenable  and  not  supported  by  the  actual 
facts  of  the  case.  His  paper  also  deals  with  explanations  respecting 
the  cause  of  the  various  changes  discussed  in  it. 

Spirit  of  Nitrons  Ether.  D.  B.  Dott.  (Pharm.  Journ.,  3rd 
seines,  xiv.  81'j.)  The  author  offers  adverse  criticism  on  the  tests 
given  in  the  British  Pharmacopoeia  for  ascertaining  the  quality  and 
strength  of  this  preparation,  and  describes  a  number  of  experiments 
made  by  him  with  the  object  of  determining  the  best  practical 
method  for  estimating  the  proportion  of  nitrous  ether.  As  the 
result  of  these  experiments  he  recommended  the  following  pro- 
cess : — Dissolve  1  gram  of  iodide  of  potassium  in  10  c.c.  of  water. 
Then  add  20  c.c.  of  rectified  spirit,  and  to  the  solution  so  obtained 
add  0  c.c.  of  the  spirit  to  be  tested.     Now  pour  in  5  c.c.  of  dilute 
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sulphuric  acid,  and  allow  to  staud  for  an  lioui*,  then  titrate  with 
standard  thiosulphate. 

The  operation  is  best  conducted  in  an  eight-ounce  porcelain  basin. 
The  followiujT:  are  some  of  the  results  obtained : — 


(5  C.C.  used  in  each  case.) 

solution. 

EtNOa  grams. 

EtNOj 

(vol.) 

per  cent. 

(a)  10  per  cent,  (vol.)  solution  in 
alcohol 

(a)  10  per  cent,  (vol.)  solution  in 
alcohol 

(«)  10  per  cent,  (vol.)  solution  in 
alcohol 

(b)  Sple.  sp.  ffith.  nit.  (recent) .     . 
[h)  Sple.  sp.  feth.  nit.  (recent)  .     . 

(c)  Sple.  sp.  ffith.  nit.  (four  months) 
(c)  Sple.  sp.  ajth.nit.  (four  months) 

o9'5  c.c,       = 

59-8  c.c.       = 

60  0  c.c.      = 
26-5  c.c.      = 
26-8  c.c,      = 
23-5  c.c.      = 
24-0  c.c.       = 

•446      = 

•448      = 

•4o0      = 
•198       = 
•201       = 
•176       = 
•180       = 

9-91 

9-96 

10-00 
4-41 
4-46 
3-91 
4-00 

It  should  be  noted  that  the  total  nitrous  acid  is  given  as  ethyl 
nitrite.  The  older  sample  contained  much  more  free  acid  than 
the  fresh  one.  The  above  method  is  recommended  as  only  approxi- 
mate, but  one  that  may  serve  until  a  better  one  is  devised.  It  has 
the  advantage  of  requiring  only  such  apparatus  and  reagents  as  are 
in  common  use. 

Tincture  of  Cinchona.  E.G.Hogg.  (Pharm.Jozim.,  Srdsevies, 
xiv.  444.)  The  experiments  described  in  this  paper  show  that,  in 
preparing  this  tincture  according  to  the  official  process  of  the  B.P., 
the  bark  is  only  deprived  of  one-half  the  proportion  of  total  alkaloids 
contained  in  it.  The  author  intends  to  elaborate  a  process  ensuring 
a  complete  exhaustion  of  the  bark,  and  to  publish  it  in  due  course. 

Aqueous  Extract  of  Cinchona  Bark.  Prof .  Redwood.  (Pharm. 
Journ.  3rd  series,  xiv.  797.)  In  trying  to  work  out  an  improved 
process  for  the  preparation  of  this  extract,  the  author  was  led  by 
the  following  considerations  based  upon  previous  experience :  — 

1.  That  the  red,  or  succirubra  bark  is  the  sort  most  suitable  for 
use  in  these  operations. 

2.  That  the  extracting  liquid  should  be  water,  an  acid  being  used 
to  render  the  active  medicinal  constituents  of  the  bark  soluble  in 
this  menstruum. 

3.  That  the  bark  should  be  exhausted  of  its  alkaloids  in  the  pro- 
cess adopted, ,  and  that  the  extract  should  contain  such  other 
constituents  of  the  bark  as  are  considered  to  be  medicinally  valu- 
able. 
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4.  That  the  liquid  extract  should  contain  a  specified  quantity, 
say  5  per  cent.,  of  the  mixed  alkaloids  of  the  bark. 

5.  That  the  liquid  extract  should  admit  of  dilution  with  water 
without  becoming  turbid,  and,  on  the  otlier  hand,  that  it  might  be 
evaporated  to  dryness  without  impairing  its  solubility  to  any  appre- 
ciable extent. 

The  process  recommended  is  as  follows : — 

Extract  of  Sed  CincJiona. 

Eecl  Cinchona  Bark,  in  No.  50  powder      .     1  poimcT. 

Distilled  Water 4  pints. 

Hydrochloric  Acid     .        .        .         .     ^  fluid  ounce. 

Mix  and  macerate  at  a  temperature  of  180°  F.  for  four  hours, 
stirring  frequently,  and  replacing  the  water  that  evaporates.  Allow 
the  mixture  to  cool ;  then  transfer  it  to  a  percolator,  and  when  the 
liquid  ceases  to  pass,  carefully  introduce  distilled  water  over  the 
surface  of  the  solid  matter  in  the  percolator,  and  continue  to  perco- 
late slowly  until  ten  pints  of  liquid  have  passed,  or  it  is  found  that 
what  is  passing  has  ceased  to  give  a  precipitate  on  the  addition  to 
it  of  an  excess  of  liquor  sodce. 

Evaporate  the  percolated  liquid,  at  the  heat  of  a  water-bath,  until 
it  is  reduced  to  one  pint.  Let  it  cool,  then  add  three  pints  of  dis- 
tilled water ;  stir  them  together  while  a  precipitate  is  forming ; 
separate  the  precipitate  by  filtration ;  well  wash  the  filter  and  its 
contents  with  distilled  water ;  evaporate  the  whole  of  the  filtered 
liquid  at  a  temperature  not  exceeding  180°  F.,  until  it  has  acquii'ed 
a  syrupy  consistence,  and  dry  this  either  in  thin  laminas  on  the 
surface  of  glass,  or  in  thicker  masses  by  exposing  it  in  shallow 
disbes  in  a  drying  closet. 

Dissolve  20  grains  of  this  extract  in  a  fluid  ounce  of  distilled 
water,  and  add  three  fluid  drachms  of  liquor  sodce.  Mix  thoroughly 
and  let  it  stand  for  twelve  hours,  that  the  precipitate  may  subside. 
Collect  the  precipitate  on  a  filter,  wash  it  first  with  distilled  water 
rendered  alkaline  with  liquor  sod<v,  and  finally  with  water  alone, 
and  when  it  has  drained  transfer  it  to  a  dish  and  dry  it  at  212^  F. 
Its  weight  multiplied  by  five  will  represent  the  percentage  of  total 
alkaloids  in  the  extract. 

Liquid  Extract  of  Red  Cinchona. 
Extract  of  Ecd  Cinchona,  as  much  as 

contains  of  total  Alkaloids  .  437-5  grains. 
Distilled  Water  ....  a  sufficiency. 
Bectilicd  Spiiit        ....    5  fluid  ounces. 
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Dissolve  the  extract  with  the  aid  of  a  gentle  heat  in  twelve  ounces 
of  the  water,  when  cold  add  the  spirit,  make  up  the  volume  to  20 
fluid  oimces  by  further  addition  of  water,  and  filter. 

The  principal  object  in  this  process  has  been  the  production  of  a 
liquid  extract  of  known  and  uniform  alkaloidal  strength,  which, 
while  it  possesses  the  aromatic  flavour  and  astringeucy  of  the  bark, 
is  free  from  much  inert  matter,  and  from  the  peculiar  extractive 
(chiefly  quinovin)  which,  in  the  official  liquid  extract,  forms  a  dense, 
unsightly  and  disagreeable  precipitate  when  diluted  with  water. 

The  Alkaloidal  Strength  of  Tinctura  Cinchonse  Flavae.  J.  0. 
Braith  waite.  (PJiariii.  Journ.,  3rd  series,  xiv.  445.)  The  follow- 
ing are  the  results  of  examinations  of  eleven  samples  of  tincture. 
Nos.  1  to  4  being  prepared  by  the  author  himself,  and  the  others 
being  samples  of  the  commercial  article. 


<w  o 

°'S. 

Total 

Ether- 

Soluble 

Specific 

Remarks. 

6  % 

Alkaloid. 

Alkaloid. 

Gravity. 

Grams 

Grains 

Grams 

Grains 

in 

in 

in 

in 

100  c.c. 

nh 

100  c.c. 

fii- 

1 

0-470 

2-05 

0-345 

1-51 

0-9350 

Made  from  a  rich  commercial  quilled 
calisaya  contaiuing  5-224  per  cent, 
total  alkaloid  aud  2-697  ether- 
soluble  alkaloid. 

2 

0-536 

2-34 

0-444 

1-94 

0-8747 

Made  from  the  same  bark  as  No.  1 
but  using  rectified  spirit  instead  of 
proof. 

Made  from  commercial  calisaya,  con- 

3 

0-490 

2-14 

0-3-26 

1-42 

0-9330 

taining  much  colouring  matter. 

4 

0-379 

1-65 

0-161 

0-70 

0-9256 

Made  from  commercial  calisaya,  con- 
taining 4-392  per  cent,  total  alka- 
loid, 1-06  per  cent,  of  ether-solu- 
ble extract. 

5 

0-430 

1-88 

0-254 

1-11 

0-9289 

Trade  sample. 

6 

0-279 

1-22 

0-078 

0-4 

0-9374 

7 

0-350 

1-53 

0-070 

0-3 

0-9357 

)5                 )) 

8 

0-285 

1-24 

0-170 

0-74 

0-939 

11        1) 

9 

0-417 

1-82 

0-140 

0-61 

0-9489 

I)        j> 

10 

0-35(3 

1-55 

0-202 

0-88 

0-9511 

.1        11 

11 

0-409 

1-78 

0-204 

0-89 

0-9346 

" 

It  will  be  noticed  that  in  N'o.  2,  where  rectified  spirit  has  been 
used  to  exhaust,  the  yield  of  alkaloid  is  considerably  increased. 

Dr.  Redwood's  Process  for  Liquid  Extract  of  Cinchona.  A. 
J.  Cownley.  (Fliarm.  Journ.,  3rd  series,  xiv.  877.)  The  author 
publishes  a  number  of  analyses  of  red  cinchona  bark  and  the  corres- 
ponding liquid  extracts  made  from  it  by  Dr.  Redwood's  process. 
The  results  tend  to  show  that  the  extraction  of  the  total  alkaloids 
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is  not  complete,  and  that  the  relative  proportions  of  the  indivrdual 
alkaloids  are  different  as  compared  with  the  original  hark.  There 
seems  to  be  a  relative  deficiency  of  quinine,  together  with  a  relative 
preponderance  of  amorphous  alkaloid.  These  results  are  confirmed 
by  analyses  of  the  residual  bark  left  after  extraction.  The  author 
therefore  arrives  at  the  conclusion  that  the  proposed  treatment 
with  hydrochloric  acid  does  not  furnish  a  preparation  that  can  be 
considered  to  represent  cinchona  bark  in  such  a  manner  that  a  fluid 
ounce  of  the  liquid  extract  shall  contain  all  the  valuable  medicinal 
properties  of  an  ounce  of  the  drug. 

Tincture  of  Nux  Vomica.  W.  R.  Dunstan  and  F.  W.  Short. 
{FTiarm.  Jouni.  3rd  series,  xiv.  441.)  The  experiments  recorded  in 
this  paper  show  that  rectified  spirit  exhausts  nux  vomica  less  than 
a  weaker  spirit ;  and  for  this  reason  the  authors  recommend  a  men- 
struum of  4  volumes  of  rectified  spirit  and  1  volume  of  water.  In 
no  case  were  the  alkaloids  completely  extracted  by  strong  or  by 
weak  spirit,  but  with  an  addition  to  the  spirit  of  I'd  per  cent,  of 
sodium  chloride  the  extraction  was  complete. 

Experiments  are  also  described  indicating  that  there  is  no  very 
ready  means  of  obtaining  a  perfectly  stable  tincture  of  nux  vomica 
fi'om  the  solution  of  the  extract  in  alcohol. 

Extract  of  Niix  Vomica.  "W.  R,  Dunstan  and  F.  W.  Short. 
{Fliarm.  Juurn.  3rd  series,  xiv.  443.)  Further  experiments  made 
with  the  object  of  establishing  a  good  method  of  estimating  the 
alkaloids  in  extract  of  nux  vomica,  have  led  the  authors  to  adopt 
the  following  process  : — 

About  1  gram  of  the  extract  is  dissolved  in  a  strong  solution 
of  sodium  cai'bonate  with  the  aid  of  a  gentle  heat.  This  solution  is 
extracted  with  two  consecutive  15  c.c.  of  chloroform.  The  mixed 
chloroform  solutions  are  extracted  with  two  consecutive  15  c.c.  of 
dilute  sulphuric  acid  (5  per  cent.),  and  from  the  mixed  acid  solutions, 
which  should  be  filtered  if  necessary,  the  total  alkaloid  is  extracted 
after  the  addition  of  ammonium  hydi'ate  by  agitation  with  chloro- 
form, two  separate  quantities  of  15  c.c.  being  generally  sufiicient. 
The  clear  chloroform  solutions  are  evaporated  to  dryness  upon  the 
water-bath,  and  the  residue  of  total  alkaloid  weighed  after  exposure 
for  one  hour.  The  alkaloidal  residue  thus  obtained  was  shown  to 
be  pure  by  applying  the  ammonia- tannin  process,  which  the  authors 
have  fully  described  in  a  former  paper.  The  following  is  a  typical 
result: — (a)  amount  of  alkaloid  originally  found;  (/?)  amount  of 
pure  alkaloid  obtaiucd  by  ammouia-tauniu  process. 
a-O'lGl.     ,i— 0-lGl. 
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Twelve  commercial  specimens  of  extract  of  nux-vomica  were 
now  analysed,  the  total  alkaloid  being  estimated  in  the  manner 
above  described,  and  the  strychnine  by  a  method  of  precipitation 
as  ferrocyanide,  as  described  in  a  previous  paper  (Tear-Book  of 
Pharmacy,  1883)  ;  the  brucine  was  estimated  by  difference.  In 
addition  the  quantity  of  "moisture  "  indicated  by  the  loss  at  100° 
C.  has  in  all  cases  been  determined.  The  results  are  recorded  in 
the  followinof  table  : — 


Analyses  of  Extracts 

of  Nux  Vomica. 

No. 

Percentage  of        Percentage  of  total 

Percentage  of 

Percentage  of 

Moisture.                     Alkaloid. 

Strychnine. 

Brucine. 

1 

16-7 

15-15 

6-63 

8-52 

2 

19-7 

15-64 

7-44 

8-20 

3 

15*5 

10-32 

4-19 

6-13 

4 

15-7 

15-16 

7-08 

808 

5 

160 

12-49 

5-53 

6-96 

6 

13-9 

12-53 

5  17 

7-36 

7 

13-S 

12-25 

4-87 

7-38 

8 

17-8 

17-54 

7-52 

10-02 

9 

13-6 

15-78 

6-41 

9-37 

10 

16.0 

15-94 

6-84 

9-10 

11 

17.3 

16-24 

5-81 

10-43 

12 

15-9 

17-12 

8-58 

1-54 

These  results  exhibit  a  serious  want  of  uniformity  in  the  alka- 
loidal  strength  of  this  extract. 

Preparation  of  a  Standard  Tincture  of  Nnx  Vomica.  W.  R. 
Dunstan  and  F,  W.  Short.  (Pliarm.  Journ.,  3rd  series,  xiv.  622.) 
The  following  is  a  description  of  two  processes  devised  by  the 
authors  for  the  preparation  of  a  standard  tincture  of  nux  vomica 
containing  0'24  per  cent,  of  total  alkaloid  : — 


I. 

Nux  Vomica  in  fme  powtler 
Rectified  Spirit 
Distilled  Water 


1  ijound. 
64  fl.  ozs. 
16      „ 


Mix  the  spirit  with  the  water,  and  make  the  nux  vomica  into  a 
paste  with  one  pint  of  the  mixture.  Allow  this  to  macerate  foi- 
twelve  hours,  then  transfer  to  a  percolator  and  add  another  pint  of 
the  mixture.  When  this  has  percolated,  pour  on  the  remainder  of 
the  diluted  spirit  in  successive  portions ;  press  the  marc,  filter  the 
expressed  liquid,  and  add  it  to  the  percolate.  Take  of  this  liquid  1 
fluid  ounce,  and  estimate  the  amount  of  total  alkaloid  in  the  follow- 
ing way  :  Evaporate  almost  to  dryness  over  a  water-batb,  dissolve 
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the  residue  in  2  fluid  drachms  of  chloroform  aud  half  a  fluid  ounce 
of  dilute  sulphuric  acid  with  an  equal  bulk  of  water;  agitate,  and 
warm  gently.  When  the  liquids  have  separated,  draw  off  the 
chloroform  and  add  to  the  acid  liquid  excess  of  solution  of  ammonia 
and  half  a  fluid  ounce  of  chloroform ;  well  agitate,  gently  warm,  aud 
after  the  liquids  have  completely  separated,  transfer  the  chloroform 
to  a  weighed  dish.  Evaporate  over  a  water-bath,  and  dry  for  one 
hour  at  212°  F.  Allow  the  residue  of  total  alkaloid  to  cool,  and 
then  weigh. 

Take  that  quantity  of  the  percolate  which  contains  20  grains  of 
alkaloid,  and  dilute  to  1  i^int  with  a  mixture  of  4  parts  by  volume 
of  rectified  spii'it  with  1  j^art  by  volume  of  distilled  water.  This 
tincture  will  contain  0*24  per  cent,  of  total  alkaloid ;  aud  2  fluid 
ounces  of  it,  when  estimated  in  the  same  manner  as  the  percolate, 
should  yield  2  grains  of  total  alkaloid. 

II. 

Standard  Extract  of  Nux  Vomica  .         .     133  grains. 

Eectified  Spirit 16  fl.  02S. 

Distilled  ^Yater 4       ,, 

Mix  the  spirit  with  the  water,  and  dissolve  the  extract  in  the 
mixture.  One  fluid  ounce  of  this  tincture  will  contain  one  grain  of 
total  alkaloid. 

The  Preparation  of  a  Standard  Extract  of  Nux  Vomica.  W. 
Rr.  Dunstan  and  F.  W.  Short.  (Pharm.  Journ.,  3rd  series,  xiv. 
(321.)     The  authors  give  the  following  description  of  their  process  : — 

Prepare  a  percolate  and  estimate  the  percentage  of  alkaloid  in  it 
in  exact  accordance  with  the  directions  given  in  the  preceding 
article.  Take  of  the  percolate  as  much  as  contains  131j  grains  of 
total  alkaloid,  and  evaporate  over  a  water-bath  until  the  exti-act 
weighs  two  ounces.  This  extract  will  contain  15  per  cent,  of  total 
alkaloid. 

Ten  grains  of  this  extract  when  treated  in  the  following  manner 
should  yield  one  and  a  half  grains  of  total  alkaloid.  Dissolve  the 
extract  in  half  a  fluid  ounce  of  water  with  the  aid  of  a  gentle  heat, 
and  add  a  drachm  of  carbonate  of  sodium  previously  dissolved  in 
half  a  fluid  ounce  of  water  ;  add  half  a  fluid  ounce  of  chloroform, 
agitate,  warm  gently,  and  separate  the  chloroform.  Add  to  this 
half  a  fluid  ounce  of  dilute  sulphuric  acid,  with  an  equal  bulk  of 
water,  again  agitate,  warm,  and  separate  the  acid  licjuid  from  the 
chloroform.  To  this  acid  liquid  add  now  an  excess  of  ammonia,  and 
agitate  with   half  a  fluid  ounce  of  chloroform ;  when  the  liquids 
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have  separated,  transfex*  the  chloroform  to  a  weighed  dish  and 
evaporate  the  chloroform  over  a  water-bath.  Dry  the  residue  for 
one  hour,  and  weigh. 

Volumetric  Process  for  Estimating  the  Alkaloidal ^Strength  of 
Extract  of  Niix  Vomica.  G.  F.  Schacht.  (Pharm.  Journ.,  3rd 
series,  xiv.  851.)  The  author  recommends  a  method  of  titration 
based  on  the  recommendations  of  Dragendoi'flf.  It  is  worked  as 
follows  : — 

Prepare  a  test  solution  of  potassic  mercuric  iodide  by  mixing 
1  '355  grams  of  pei'chloride  of  mercury  with  4-98  grams  of  iodide  of 
potassium  and  water  to  make  1  litre.  Each  c.c.  of  this  solution 
precipitates  0'00184  gram  of  mixed  strychnine  and  brucine. 

Dissolve  1  gram  of  the  extract  to  be  examined  in  30  c.c.  of  water, 
acidulated  with  1  c.c.  of  hydrochloric  acid,  warm  gently  for  half  an 
hour,  and  cool.  Filter  through  paper,  and  wash  with  water  until 
the  filtrate  measures  100  c.c. 

Of  this  solution  take  10  c.c.  in  a  small  beaker,  and  drop  In  from  a 
burette  sufficient  of  the  test  solution  to  throw  down  the  whole  of 
the  alkaloids. 

The  point  of  completion  may  be  determined,  almost  certainly,  by 
the  clearness  of  the  supernatant  liquor  after  stirring  the  whole  with 
a  glass  I'od,  and  may  be  confirmed  by  the  addition  of  ammonium 
sulphide  to  a  little  of  the  filtered  mixture  which  would  render 
evident  any  excess  of  the  precipitant.  But  the  experiment  is  so 
easily  and  quickly  performed  that  the  result  may  be  confirmed  again 
and  again  with  fresh  quantities  (10  c.c.)  of^  the  original  solution 
under  examination. 

Of  such  a  solution  of  1  gi-am  of  extract,  10  c.c.  were  found  to 
require  97  c.c.  of  the  test  solution,  and  0-00184  x  10  x  97= 
0-17848;  therefore,  the  sample  contained  17-848  per  cent,  of  mixed 
alkaloids. 

This  result  coincides  very  nearly  with  those  obtained  by  Messrs. 
Dunstan  and  Short,  and  by  the  author  when  employing  the  more 
elaborate  method. 

Tincture  of  Hyoscyamus.  W.  Gllmour.  {Pharm.  Journ.,  3rd 
series,  xiv.  781.)     The  author's  observations  show  : — 

1.  The  fact  that  the  spectroscope  does  not  distinguish  between 
a  tincture  made  from  an  annual  or  a  biennial  plant. 

2.  That  the  milky  turbidity  on  the  addition  of  water  Is  not  a 
test  to  distinguish  the  one  from  the  other ;  but  it  Is  a  fairly  good 
test  as  to  the  quality,  so  far  as  age,  exposure,  etc.,  of  the  biennial 
plant  is  concerned. 
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3.  That  a  proof  spirit  tincture,  altliougli  quickly  changing  so 
far  as  the  chlorophyll  matter  is  concerned,  does  not  show  this 
change  to  any  extent  to  the  naked  eye,  -while  the  more  impoi'tant 
chemical  changes  which  ultimately  affect  the  quality  of  the  tincture 
therapeutically  are  comparatively  slow. 

4.  That  a  rectified  spirit  tincture  undergoes  very  rapid  changes, 
which  are  very  conspicuous  to  the  naked  eye,  and  which  are 
almost  certain  to  end  in  rapid  chemical  changes  affecting  the 
therapeutic  value  (if  it  possesses  any)  of  the  tincture. 

5.  That  the  rectified  spirit  does  not  possess  the  same  power  of 
exhausting  the  henbane  of  its  extractive  matter  as  proof  spirit. 

6.  That  a  rectified  spirit  tincture  and  a  proof  spirit  tincture  are 
quite  unlike  in  their  appearance  ;  so  much  so  as  practically  to 
make  them  unrecognisable. 

Tinctura  Digitalis.  Dr.  H.  Stieren.  {Apotli.  Zeitung,  1883, 
122.)  The  author  has  microscopically  examined  a  sediment  formed 
in  tincture  of  foxglove  "which  had  been  kept  in  a  stoppered  bottle 
for  two  years.  It  consisted  of  chlorophyll,  reddish  brown  waxy 
matter,  and  of  a  yellowish,  more  or  less  crystalline  substance,  sup- 
posed to  be  digitalin.  The  precipitate  was  dissolved  in  one  ounce 
of  alcohol  of  0'88  sp.  gr.,  filtered,  and  mixed  with  the  remaining 
15  ounces  of  the  tincture,  which  was  then  made  up  to  the  original 
volume  of  16  ounces  (it  having  lost  one  ounce  by  evaporation 
during  the  two  years.)  This  addition  changed  the  reddish  brown 
colour  of  the  tincture  to  the  dark  greenish  brown  colour  of  a  fresh 
tincture  of  foxglove.  The  author  calls  particular  attention  to  the 
partial  separation  of  active  principles  likely  to  occur  ■with  the 
deposition  of  precipitates  in  tinctures. 

Tincture  Deposits.  R.  A.  Cripps.  (Pharm.  Jonrn.,  3rd  series, 
xiv.  483.)  The  author  has  examined  the  precipitates  formed,  in  a 
number  of  officinal  tinctures  and  reports  as  follows  : — 

The  deposits  found  in  tincture  of  calumbo,  compound  tincture 
of  cardamoms,  compound  tincture  of  chloroform,  compound  tinc- 
ture of  gentian,  ethereal  tincture  of  lobelia,  and  tincture  of  quinine, 
proved  to  consist  of  inert  substances  only  ;  so  that  these  tinctures 
had  lost  none  of  their  medicinal  activity.  The  deposit  from  com- 
pound tincture  of  cinchona  bark,  however,  contained  3'0G4  per 
cent,  of  alkaloids,  chiefly  cinchonine,  and  also  ciuchotannic  acid. 
In  the  sediment  from  tindura  cinchona  jlavce  he  found  cinchotannic 
acid,  cinchona-red,  and  a  variable  proportion  of  alkaloids,  the  latter 
amounting  in  one  instance  to  6"37  per  cent.,  of  which  2*94  per  cent, 
were  quinine.     The  deposit  from  a  sample  of  tinctura  ferri  acetatis 
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proved  to  represent  GO' 7  per  cent,  of  ferric  oxide.  The  sediment 
from  tincture  of  rhubarb  was  found  to  contain  2'17  per  cent,  of 
chrysophanic  acid,  and  about  37  per  cent,  of  calcium  oxalate. 

Tincture  and  Fluid  Extract  of  Calumho.  G.  W.  Kennedy, 
(Amer.  Jouni.  Pharni.,  1883,  402.)  The  author  reports  to  the 
Pennsylvania  Pharmaceutical  Association  that  the  best  menstruum 
for  exhausting  calumbo  is  a  mixture  of  70  parts  of  alcohol,  15  parts 
of  glycerin,  and  15  parts  of  vrater.  The  percolation  for  the  fluid  ex- 
tract is  finished  with  a  mixture  of  7  parts  of  alcohol  and  3  of  water. 

Source  of  the  Pungency  in  Tincture  and  Liniment  of  Iodine. 
W.  H.  Darling.  (PJiann.  Journ.,  ord  series,  xiv.  21.)  MacEwan 
and  Gregory  have  called  attention  to  the  pungency  observed 
in  some  samples  of  liniment  and  tincture  of  iodine  made  with 
methylated  spirit,  and  both  attribute  this  to  the  presence  of  allyl 
alcohol.  While  admitting  that  the  pungency  may  be  partly  due  to 
this  cause,  the  author  thinks  that  it  must  be  mainly  attributed  to 
the  presence  in  the  methylated  spirit  of  acetone,  the  halogen  com- 
pounds of  which  are  of  an  extremely  irritating  nature. 

Medicated  Waters.  J.  W.  England.  (Aiiier.  Joura.  Pharm., 
Feb.  1884.)  The  author  proposes  the  following  general  formula 
for  preparing  the  officinal  medicated  waters  : — Triturate,  in  a  mor- 
tar of  broad  surface,  the  oil  dissolved  in  the  alcohol  with  precipi- 
tated calcium  phosphate,  until  a  dry  powder  is  secured  and  all  the 
alcohol  has  volatilized ;  then  add  the  water  in  small  portions  at  a 
time,  stirring  after  each  addition,  until  the  intended  quantity  to  be 
made  is  completed.  Lastly,  filter ;  returning  to  the  filter  the  first 
portions  if  cloudy. 

Special  formula3  ai-e  given  by  the  author  for  each  kind  of  medi- 
cated water,  with  the  proportions  of  the  ingredients  to  be  used. 

Syrup  of  Iodide  of  Iron.  P.  Wells.  (Pharm.  Journ.,  3rd  series, 
xiv.  82.)  The  author  found  that  glycerin  will  pi'eserve  a  solution  of 
ferrous  iodide,  but  on  mixing  it  with  syrup  the  usual  difficulties 
are  met  with.  To  overcome  these,  he  now  adds  about  an  equal 
bulk  of  glycerin  to  the  aqueous  solution  of  the  salt,  heats  to 
212°  P.,  and  filters  into  the  requisite  quantity  of  cold  glucose  syrup. 
After  stirring  with  an  iron  spatula  the  mixture  will  be  turbid  for 
about  an  hour,  but  afterwards  becomes  bright  and  of  a  very  pale 
green  colour,  and  I'emains  unaifected  by  time  or  temperature. 

The  Testing  of  Honey.  0.  Hehner.  {Analyst,  1884,  64.) 
Take  moisture  and  glucose  before  and  after  inversion,  the  former 
should  not  be  above  23  per  cent.,  the  sugar  should  not  be  sensibly 
greater  after  inversion  than  before. 
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Ferment  a  10  per  cent,  solution,  take  the  solid  matter  after  fer- 
mentation, and  subtract  from  it  the  percentage  of  glucose  left  un- 
fermented.  The  proportion  of  unfermentable  matter  should  be  no 
larger  than  would  be  yielded  by  a  pure  glucose  solution  after  fer- 
mentation, namely,  about  5  p.c. 

Observe  polarising  power  of  a  10  per  cent,  solution  both  before 
and  after  fermentation.  It  should  be  practically  nil.  Lcevo-rotation 
indicates  that  the  honey  has  become  crystalline  in  the  comb  ;  dextro- 
rotation which  is  diminished,  but  not  removed,  that  there  is  starch- 
sugar. 

Test  with  alcohol  and  barium  chloride  :  neither  should  give  any 
notable  amount  of  pi-ecipitate. 

Cantliaridin  and  its  Uses.  E.  Dietrich.  (Neiv  llemedles,  August, 
1883,  from  Pharm.  Zeitsclir.  filr  Russland .')  The  author  advocates 
the  abandonment  of  cantharides  as  au  ingredient  in  blistering 
tissues,  and  the  employment  in  its  place  of  the  active  principle,  can- 
tharidin. 

The  best  solvent  for  this  principle  is  formic  acid,  which  itself 
occurs  in  cantharides ;  the  stronger  the  acid  the  greater  is  its 
solvent  action. 

If  cantharidin  is  to  be  dissolved  in  collodion,  oil,  or  the  mass  of 
the  plaster,  it  is  advisable  to  rub  it  first  to  a  very  smooth  paste  with 
oil.  In  this  shape  it  is  soluble  in  collodion  by  mere  shaking  ;  in  oil 
and  plaster  it  dissolves  on  being  heated  for  half  an  hour  to  80^  C. 
(17G°  F.). 

Ca ntharkla I  Collodium . 

Cantharidin n^  gr. 

Collodion 15  grs. 

Eape  Oil  (as  colouring)       .         .         .         .        J  gi'- 

Ordinarij  Cantharidal  Plaster. 

Cantharidin tV  S^- 

Suet 3  grs. 

Yellow  Wax 12  gi-s. 

Turpentine 3  grs. 

Peiyetual  Cantharidal  Plaster. 

Cantharidin ^i,  gr. 

Ecsin 10  grs. 

Yellow  Wax 8  grs. 

Turpentine 5  grs. 

Suet 3  grs. 

EupLorbiuu),  powd 1  gr. 
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CantJiaridal  Oil. 

Cantharidin 

•       I'u  gr. 

Eape  Oil     . 

.     15  grs. 

CantJi arida I  0  intment. 

Cantharidin ,i  gr. 

Yellow  Wax 45  grs. 

Olive  Oil 100  grs. 

Zfnguentum  Acre. 


Cantharidin 

•      A  gr- 

Yellow  Was 

.         .        .        .       l^gr. 

Eesiu 

.       3  grs. 

Turpentine 

.      6  grs. 

Lard  .... 

.     20  grs 

Euphorbium,  powd.    . 
ji  _     ^i_  J  •  _ 

.         .        .        .         Igr. 

./>       i1 •   T  •          i_      O 

In  all  these  cases  the  relation  of  cantharidin  to  Spanish  flies  is 
ample,  about  1  to  200.  In  the  case  of  some  preparations,  as  the  oil 
and  ointment,  loss  is  occasioned  by  heat,  but  this  loss  is  made  up  by 
a  proportionately  larger  quantity. 

Valuation  of  Isinglass.  F.  Prollius.  (Pharmacent.  Central- 
halle,  xxiv.  335.)  The  quality  of  the  isinglass  may  be  judged 
from  its  proportions  of  ash,  moisture,  and  insoluble  matter,  from 
the  viscosity  of  its  solution,  and  from  the  results  of  a  microscopic 
examination.  The  ash  varies  in  good  samples  from  0'13  to  1*2  per 
cent.,  and  in  inferior  ones  up  to  3"2  ;  the  moisture  from  16  to  19 
per  cent. ;  and  the  matter  insoluble  in  boiling  water,  0'4  to  3'0  per 
cent,  in  good  qualities,  and  up  to  21  per  cent,  in  poor  ones.  In 
order  to  estimate  the  viscosity,  1  part  of  the  sample  is  heated  with 
50  parts  of  water  for  an  hour,  the  solution  made  up  with  water  to 
90  parts,  then  strained,  and  now  tested  in  the  viscosimeter.  In  the 
case  of  good  samples,  25  c.c.  will  be  found  to  require  from  6  to  8^ 
minutes  to  run  entirely  out  of  the  instrument.  For  the  purpose  of 
a  microscopic  examination,  the  sample  should  be  softened  in  water 
for  two  days. 

Pepsin.  A.  Tsheppe.  (Neiv  Bemedies,  August,  1883.)  The 
author  gives  a  critical  view  of  the  chief  processes  for  the  prepara- 
tion of  pepsin,  and  adds  the  following  physiological  deductions : — 

For  the  purpose  of  testing  the  solvent  power  of  pepsins  for 
albumen,  the  most  favourable  conditions  were  determined,  and  it 
was  found  that  pepsin  without  acid  does  not  dissolve  albumen  at 
all;  but  that  the  addition  of  hydrochloric  acid  containing  0'5 
to  06  per  cent,  of  absolute  acid  for  temperatures  of  38-40° C, 
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and  a  less  addition,  viz.  of  0'2-0'3,  of  the  same  acid  for  higliei- 
temperatures,  40-50°C.,  favours  the  strongest  eflfect  of  the  pepsin. 
Somewhat  weaker  is  the  action  of  phosphoric,  nitric,  and  sulphuric 
acids;  with  lactic  acid  and  the  other  organic  acids,  the  effect  is 
diminished.  Metallic  salts  and  antiseptics,  possessing  no  coagu- 
lating effect  upon  albumen,  do  not  disturb  this  process  of  solution. 

Temper-ature  higher  than  the  normal  temperature  of  the  human 
body,  and  a  percentage  of  acid  larger  than  is  met  -with  in  the 
human  stomach,  may  be  permitted  as  proper  conditions  for  the 
artificial  production  of  peptones,  or  for  the  comparison  of  the 
effect  of  different  kinds  of  ^lepsin;  but  for  demousti-ating  the  amount 
of  solvent  power  of  a  pepsin  for  therapeutical  purposes,  it  would 
be  necessary  to  establish  the  identical  conditions  actually  existing 
in  the  human  organism,  and,  under  these  conditions,  the  co-efficients 
of  solvent  power  usually  claimed  for  pepsins  are  far  too  high. 
Besides,  for  the  practical  preparation  of  meat  peptones,  the  ex- 
perimental results  gained  in  this  manner  have  been  proven  to  be 
illusions,  because  the  yield  of  meat  peptone  represents  only  a  small 
•fraction  of  the  albuminoid  substance  contained  in  the  muscular 
substance  employed. 

Pepsin,  as  well  as  all  other  similar  ferments  which  represent 
pi'oducts  of  a  continuous  physiological  function,  possesses  one  great 
drawback  which  cannot  be  removed.  "We  have  invariably  at  our 
disposal  only  that  quantity  of  the  pepsin-ferment  which  the  stomach 
of  a  slaughtered  animal  at  a  certain  time  either  has  secreted  or  pre- 
pared in  cells.  It  is  questionable,  thex'efore,  if  the  therapeutic 
employment  of  this  ferment  has  any  advantage  at  all  when  given 
to  assist  the  process  of  digestion  in  a  dyspeptic  stomach,  and  it  is 
doubtful  how  much  in  the  cases  mostly  benefited  by  the  use  of  the 
pepsin  has  to  be  ascribed  to  the  effect  of  the  latter,  and  how  much 
to  the  hydrochloric  acid  accompanying  it. 

According  to  the  investigations  on  the  amount  of  digestive  fluid 
in  individuals  who,  on  account  of  a  gastric  fistula  were  proper 
subjects  for  these  experiments,  this  quantity  proved  to  be  (in  the 
human  organism)  2  kilograms  calculated  for  twenty-four  hours. 
Although  the  demands  on  digestion  made  by  the  stomach  of  the  hog- 
are  totally  different,  the  conditions  of  the  secretion  of  pepsin  are 
similar  to  those  in  man  ;  and  the  quantity  of  pepsin  which  can  be 
obtained  at  a  definite  time  from  a  single  stomach,  even  though 
more  could  be  obtained  from  that  of  a  hog  than  from  that  of  a  man, 
would,  on  account  of  the  loss,  represent  at  most  a  single  dose. 

But  experience  teaches  that  from  a  good  stomach  the  manufac- 
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turer  in  a  favourable  case  may  obtain  4-5  ounces  of  this  saccbarated 
pepsin  of  the  strength  as  formerly  in  vogue,  viz.,  yV. 

This  quantity,  according  to  the  method  usually  employed,  was 
dispensed  in  one  hundred  and  twenty-five  doses  of  10  grains  each, 
or  in  two  hundred  and  fifty  doses  of  5  grains  each.  Calculating 
now  the  solvent  power  of  the  pepsin,  we  find  that  10  grains  of 
pepsin,  according  to  the  former  statements,  could  dissolve  120 
grains  of  boiled  albumen.  For  the  digestion  of  2  ounces  of  beef- 
steak there  would  be  necessary,  therefore,  80  grains  of  pepsin,  and 
for  that  of  -I-  pound  even  320  grains.  To-day,  the  strength  of  the 
preparations  of  pepsin  in  the  market  is  far  greater ;  but  it  must  not 
be  forgotten  that,  hand  in  hand  with  the  methods  of  preparation, 
those  of  the  tests  have  also  impi'oved.  The  U.  S.  Pharmacopceia 
demands  that  1  grain  of  pepsin  should  dissolve  50  grains  of  boiled 
albumen  ;  in  the  case  above  mentioned,  viz.,  for  the  digestion  of 
^  pound  of  beefsteak,  even  of  this  digestive  preparation  80  grains 
would  be  necessary  to  efi'ect  solution.  The  author  has  found  that 
of  Jensen's  pepsin,  only  the  500th  part  would  be  necessary  for  the 
same  purpose  ;  and  1  ounce  of  a  protein-substance,  therefore, 
would  demand  1  grain  of  this  pepsin  only ;  but  as  mentioned 
above,  even  in  the  best  preparations  the  percentage  of  peptones 
obtained  during  the  process  from  those  really  present  is  a  very 
limited  one,  and  the  general  objection  made  above  is  not  answered 
even  by  the  fact  that  very  active  pepsin  preparations  are  actually 
obtained. 

The  logical  deduction,  therefore,  from  these  observations  would 
be,  that  the  small  doses  of  pepsin  of  feeble  digestive  power  should 
be  replaced  by  very  much  larger  doses  of  those  preparations  of 
pepsin  which  arc  recognised  as  the  best,  whenever  any  practical 
results  are  to  be  expected  and  looked  for  ;  that  all  favourable  con- 
ditions which  are  known  experimentally  to  produce  a  rapid  and 
perfect  solution  of  the  albuminoids  should  never  be  lost  sight  of 
when  the  remedy  is  employed  for  medicinal  purposes,  and  that  this 
efi'ect  ceases  when  pepsin  is  administered  either  simultaneously  with 
or  in  combination  with  alkalies,  a  rule  which,  in  spite  of  frequent 
warning,  is  up  to  this  day  still  disregarded  by  many. 

The  Medicinal  Uses  and  Value  of  Naphthol,  J.  Y.  Shoe- 
maker. (Therapeutic  Gazette,  Nov.,  1883.)  Naphthol  is  a  deriva- 
tion of  naphthalene,  a  hydrocarbon  found  in  large  quantities  in  coal 
tar,  belonging  to  the  so-called  aromatic  group.  It  bears  the  same 
relation  to  naphthaline  that  phenol  does  to  benzol,  and  cresol  to 
toluol.     It  was  first  employed  by  Professor  Kaposi  as  a  substitute 
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for  tar  in  skin  diseases,  being  considered  by  liim  as  the  essential 
curative  inerredient  of  that  substance,  while  beino'  free  from  its 
objectionable  features.  The  preparation  employed  in  the  cases 
■which  form  the  basis  of  the  author's  report  -was  that  made  after  the 
method  of  Dr.  Justus  Wolf,  being  free  from  odour  and  coming  in 
beautiful  crystalline  scales.  This  preparation  decomposes  under 
the  influence  of  heat,  when  it  again  becomes  odorous  and  pungent. 
The  commercial  naphthol  contains  impurities  which  unfit  it  for  use 
in  medicine,  Naphthol  thus  properly  purified  is  an  extremely 
powerful  antiseptic  and  disinfectant.  One  part  added  to  480  of 
urine  kept  the  latter  from  decomposing  for  six  months,  while 
another  sample  of  the  same  urine,  to  which  naphthol  was  not  added, 
had  a  strong  putrid  odour  at  the  end  of  eight  days.  The  addition 
of  the  naphthol  to  this  putrid  sample  divested  it  of  all  odour  within 
twenty-eight  hours. 

The  author's  therapeutic  experiments  extended  through  some 
nine  months,  and  sufficed  to  convince  him  of  the  great  value  of 
naphthol  in  medicine. 

He  found  it  to  fully  sustain  the  claim  that  Kaposi  had  made  for 
it  in  scabies,  psoriasis,  and  chromophytosis,  as  well  as  in  some  of 
the  chronic  forms  of  eczema,  in  which  it  not  only  allayed  the 
itching  attendant  thereon,  but  lessened  the  infiltration  as  well.  In 
wounds  and  indolent  ulcers  it  is  a  most  useful  detergent  and  deo- 
dorant, removing  the  fetor  and  establishing  healthy  action  of  the 
parts.  Aqueous  solutions,  containing  half  grain  to  the  ounce,  were 
used  to  gi^eat  advantage  as  vaginal  injections,  especially  in  leucor- 
rhcea  and  uterine  carcinoma,  as  well  as  in  gonorrhoeal  affections, 
both  in  male  and  female.  In  diphtheritic  throat  affections  it  made  a 
most  useful  gargle,  as  well  as  to  remove  the  fetor  of  catarrhal  and 
other  affections  of  the  buccal  cavity.  Its  greatest  value,  however, 
arose  from  its  disinfectant  action  on  the  evacuations  of  fever 
patients  and  in  rooms  containing  them,  while  by  its  absence  of 
odour  it  did  not  tend  to  produce  inconvenience  either  to  patient  or 
attendants.  Combined  with  powdered  talcum  or  starch,  or  both, 
and  dusted  into  the  shoes  or  stockings  of  those  affected  with  fetid 
exhalations  of  the  feet,  it  acts  most  satisfactorily,  and  its  effects  are 
equally  as  good  in  the  same  affection  involving  the  hands,  axillary 
and  inguinal  I'cgions.  Combined  with  other  ointments  in  the  pro- 
portion of  from  one  to  ten  grains  to  the  ounce,  it  not  alone  preserves 
the  ungent  from  decomposition,  but  exercises  also  an  antiseptic 
action  on  the  parts  and  tlic  exudation  therefrom.  A  slight  admix- 
ture to  an  experimental  sample  of  lard  preserved  the  same  in  excel- 
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lent  condition  througliout  the  Lot  summer  months.  In  chronic 
psoriasis,  particularly  -when  there  is  great  infiltration,  a  five  to 
fifteen  per  cent,  ointment  was  frequently  attended  with  good  i-esults. 
It  also  proved  very  eflPective  in  squamous  and  fissured  eczema,  used 
in  combination  with  lard  or  gelatin. 

After  his  long  and  successful  employment  of  naphthol,  the  author 
was  surprised  to  find  that  serious  untoward  effects  had  been  re- 
ported from  its  use  by  foreign  authors.  With  a  view  to  further 
testing  its  toxic  properties,  he  first  administered  it  to  a  rabbit  inter- 
nally in  a  saturated  solution.  But  on  discovering  no  injurious 
effect,  he  selected  another  rabbit,  which  he  determined  to  poison 
with  a  view  to  observing  the  post-mortem  appearances.  He  accord- 
ingly gave  it  at  first  one-gi'ain  pills  of  naphthol  every  three  hours, 
and  subsequently  increased  the  amount  to  two  grains  and  again  to 
four  grains  at  the  same  intervals.  But  beyond  increasing  the 
animal's  appetite  no  effects  were  apparent.  Following  these  experi- 
ments, two  of  his  assistants  took  numerous  and  large  doses  (reach- 
ing as  high  as  five  grains  twice  a  day),  without  other  effect  than  a 
sensation  of  temporary  warmth  in  the  epigastric  region  after  each 
dose,  and  subsequent  slight  vertigo  and  buzzing  of  the  ears,  with 
other  evidence  of  hyperismia.  The  alvine  evacuations  were  soft- 
ened to  a  mushy  consistence  and  changed  to  a  clay  colour ;  in  one 
instance  diarrhoea  occurred.  The  deduction  from  these  experiments 
clearly  is,  that  in  the  case  of  the  ill-effects  reported  an  impure 
preparation  had  been  employed. 

The  author  pronounces  purified  naphthol  to  be  far  superior  to 
carbolic  acid  and  the  other  antiseptics  which  have  been  in  vogue, 
while  it  is  almost  absolutely  odourless.  It  has  the  advantage  also 
of  being  cheaper  than  carbolic  acid,  when  the  amount  required  to 
produce  its  effect  is  considered. 

The  Use  of  Petrolatum  in  the  Ofl&cuial  Ointments.  J.  P. 
Remington.  (Amer.  Journ.  Pharm.,  1883,  487.)  "With  a  view 
of  obtaining  some  experience  in  the  general  use  of  this  new  ointment 
base,  the  following  series  of  formulte  was  devised,  in  which  petro- 
latum was  substituted  for  lard  and  other  animal  fat  in  each  of  the 
officinal  cerates  and  ointments  of  the  United  States  Pharmacopoeia. 
In  the  author's  opinion  the  next  revision  of  this  work  will  probably 
require  the  use  of  this  base  in  most  of  the  officinal  ointments.  All 
the  formulce  here  given  are  said  to  yield  very  satisfactory  results. 

Gevatum. — Yellow  wax,  30  parts ;  petrolatum,  70  parts.  Melt 
them  together  and  stir  constantly  until  cool.  The  cei-ate  made  in 
this  way  is  of  a  light  yellow  colour  and,  of  coui'se,  would  not  be 
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recognised  as  oSiciual  simple  cerate ;  it  is  nevertheless  an  excellent 
dressing,  and  will  retain  its  properties  unimpaired  a  greater  length 
of  time  than  officinal  cerate. 

Ceratum  Gamioliorce. — Camphor  liniment,  3  parts;  olive  oil, 
12  parts;  cerate  (made  with  petrolatum),  85  parts.  Mis  the 
camphor  liniment  and  the  olive  oil,  and  incorporate  with  the  cerate. 
This  cerate  was  introduced  as  the  base  of  cerate  of  sub-acetate  of 
lead,  and  when  made  from  petrolatum  is  more  permanent  than  the 
officinal.  A  better  and  simpler  formula,  in  some  respects,  is  as 
follows :  Powdered  camphor,  1  part ;  petrolatum,  10  parts  ;  cerate 
(made  from  petrolatum),  189  parts.  Warm  the  petrolatum  until 
it  liquefies,  then  dissolve  the  camphor  in  it,  and  incorporate  with 
the  cerate. 

Ceratum  Cantharidls. — Cantharides,  in  Jfo.  GO  powder,  35  parts ; 
yellow  was,  20  parts  ;  resin,  20  parts ;  petrolatum,  25  parts.  Use 
the  officinal  process. 

Ceratu'in  Getacei. — Spermaceti,  10  parts ;  yellow  wax,  25  parts ; 
petrolatum,  65  parts.  Melt  together  the  spermaceti  and  wax,  then 
add  the  petrolatum  and  stir  the  mixture  constantly  until  cool.  Not 
white,  but  much  more  permanent  than  the  officinal. 

Ceratum  Extradi  Cantharidls. — Cantharides,  in  No.  60  powder, 
30  parts;  resin,  15  parts;  yellow  wax,  35  parts;  petrolatum,  35 
parts  ;  alcohol,  a  sufficient  quantity.     Use  the  officinal  process. 

Ceratum  Pluinhi  Snhacetatls. — Solution  of  subacetate  of  lead, 
20  parts  ;  camphor  cerate  (made  from  petrolatum),  80  parts.  Mix 
them  thoroughly.  This  cerate  is  more  permanent  than  the  officinal 
and,  in  practice,  will  be  found  to  be  very  efficient  in  alleviating 
acute,  active,  cutaneous  inflammation,  at  times  being  successful 
when  the  officinal  ointment  does  not  alibrd  immediate  relief.  It  is 
yellowish  white  in  colour. 

Ceratum  Eeslnce. — Resin,  35  parts  ;  yellow  wax,  15  parts  ;  petro- 
latum, 50  parts.  Melt  together  at  a  moderate  heat,  strain  through 
muslin,  and  allow  it  to  cool  without  stirring.  The  substitution  of 
petrolatum  in  this  cerate  is  probably  not  much  of  an  improvement 
from  a  therapeutic  point  of  view,  as  stimulation  is  the  object  sought ; 
it  would,  however,  not  be  objectionable.  When  made  without 
stirring,  a  semi-translucent  handsome  ointment  is  produced. 

Ceratum  Sahinai. — Fluid  extract  of  savine,  25  parts ;  resin 
cerate  (made  from  petrolatum),  00  parts.  Use  the  officinal 
process. 

Unrjucntum. — Petrolatum,  80  parts  ;  yellow  wax,  20  parts.  Melt 
the  wax  and  add  the  petrolatum  gradually,  then  stir  the  mixture 
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constantly  until  cool.  A  yellowisli  white  ointment,  which  is  firmer 
in  consistence  than  the  petrolatum,  having  the  higher  melting 
point.  It  is  well  adapted  for  use  in  the  firmer  class  of  medicated 
ointments. 

Ung^ieiittim  Acidi  Carbolic!. — Carbolic  acid,  10  parts;  ointment 
(made  from  petrolatum),  90  parts.  Mis  them  thoroughly.  This 
ointment  seems  to  have  less  tendency  to  separate  than  that  made 
by  the  ofiicinal  process ;  therapeutically  there  can  be  but  little 
difference  in  them. 

TJnrjuentum  Acidi  Gallici. — Gallic  acid,  10  parts  ;  benzoinated 
petrolatum,  90  parts.  Use  the  officinal  process.  Very  little  benefit 
was  observed  when  petrolatum  was  treated  with  benzoin ;  the 
peculiar  change  in  the  odour  of  petrolatum  which  occurs  when  it  is 
long  kept  has  been  obsei'ved  in  benzoinated  petrolatum  almost  to  as 
great  an  extent  as  in  simple  petrolatum  which  was  exposed  for  the 
same  length  of  time.  The  odour  is  undoubtedly  modified  by  the 
presence  of  the  benzoin,  but  the  petrolatum  is  not  changed  or  pro- 
tected by  it.  This  ointment  is  undoubtedly  an  improvement  on 
the  officinal  one. 

Unguenhcm  Acidi  Tannici. — Tannic  acid,  10  parts ;  benzoinated 
petrolatum,  90  parts.  Use  the  officinal  process.  This  is  a  better 
ointment,  therapeutically,  than  the  officinal. 

TJnguentum  Aqua  Bosre. — Petrolatum,  60  parts ;  white  wax,  10 
parts;  rose  water,  30  parts.  Use  the  officinal  process.  The  addi- 
tion of  a  sma.ll  quantity  of  oil  of  rose  improves  this  ointment  greatly. 
Although  it  would  be  probably  useless  to  attempt  to  dispense  this 
improved  ointment,  in  ordinary  counter  practice,  as  cold  cream, 
because  of  its  yellowish  colour,  there  is  no  question  of  the 
superiority  of  the  petrolatum  cold  cream  as  a  practical  dressing  and 
emollient. 

TJngxientum  Belladonnce. — Alcoholic  extract  of  belladonna,  10 
parts ;  diluted  alcohol,  G  parts  ;  petrolatum,  84  parts.  Rub  the 
extract  with  the  diluted  alcohol  until  uniformly  soft,  gradually  add 
the  petrolatum,  and  mix  thoroughly.  An  improvement  over  the 
officinal  ointment  therapeutically. 

TJnguentum  Ghrysarobini. — Chrysarobin,  10  parts;  petrolatum, 
90  parts.  Rub  the  chrysarobin  with  the  petrolatum,  gradually 
added,  until  they  are  thoroughly  mixed.  A  better  ointment  may  be 
made,  however,  by  digesting  the  mixture  in  a  water-bath,  and 
stirring  thoroughly  as  it  cools. 

■  Unguentwii  Diachylon. — Lead  plaster,    GO  parts ;  petrolatum,  39 
parts  ;  oil  of  lavender,  1  part.     Melt  together  the  lead  plaster  and 
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petrolatum  at  a  moderate  heat ;  then,  having  permitted  the  mass  to 
become  partly  cool,  incorporate  with  it  the  oil  of  lavender,  and  stir 
constantly  until  cold.  This  ointment  is  a  decided  improvement  on 
the  ofl&cinal  formula ;  it  keeps  much  better,  does  not  separate,  and 
is  not  so  adhesive.  On  account  of  the  want  of  uniformity  in  the 
ouality  of  olive  oil  permitted  by  the  Pharmacopoeia,  physicians  often 
complain  of  the  irritant  effects  produced  by  the  use  of  this  ointment 
as  ordinarily  dispensed.  The  use  of  petrolatum  would  undoubtedly 
do  away  with  these  difficulties,  and  a  smooth,  non-irritating,  and 
more  permanent  ointment  than  the  officinal  be  produced. 

JJngucntum  Galla'. — ISTutgall,  in  No.  80  powder,  10  parts;  petro- 
latum, 90  parts.  Rub  the  nutgall  with  the  petrolatum,  gradually 
added,  until  they  are  thoroughly  mixed.  For  therapeutical  reasons 
this  is  preferable  to  the  officinal. 

JJngit'entum  Hydrargyri. — Mercury,  -4-50  parts;  petrolatum,  300 
parts ;  yellow  wax,  150  parts ;  compound  tincture  of  benzoin,  -40 
parts;  mercurial  ointment,  100  parts.  Mix  the  mercury  with  the 
tincture  of  benzoin  in  a  mortar,  add  the  mercurial  ointment  (which 
should  contain  fifty  per  cent,  of  mercury)  ;  and  triturate  the  mix- 
ture until  globules  of  mercury  cease  to  be  visible ;  then  add  the 
petrolatum  and  yellow  wax,  previously  melted  together  and  partially 
cooled,  and  continue  the  trituration  until  globules  of  mercury  cease 
to  be  visible  under  a  magnifying  power  of  ten  diameters.  This  is 
believed  to  be  a  better  ointment  than  the  officinal,  foir  both  lard  and 
suet  are  dispensed  with,  the  necessary  firmness  being  imparted  by 
yellow  wax  ;  the  process  is  practically  more  rapid  than  the  officinal, 
because  suet  is  almost  granular  in  its  character,  and  prolonged 
trituration  is  necessary  to  break  down  the  granules  ;  the  disagreable 
odour  always  present  in  suet,  is  of  course  absent  in  the  improved 
preparation,  whilst  rancidity  is  effectually  prevented. 

Unguenium  Hydrargyri  Ammonicdi. — Ammoniated  mercury,  in 
very  fine  powdei',  10  parts  ;  petrolatum,  00  parts.  Rub  the  ammo- 
niated mercury  with  the  petrolatum,  gradually  added,  until  they  are 
thoroughly  mixed.     Preferred  for  therapeutical  reasons. 

Unguentum  Hydrargyri  Nitratis. — The  practice  which  has  been 
indulged  in  to  some  extent  of  making  citxnnc  ointment  from  petro- 
latum is  one  which  should  be  condemned.  The  well-recognised 
therapeutic  effects  caused  by  the  use  of  this  ointment  are  probably 
due  not  only  to  the  presence  of  the  acid  nitrate  of  mercury,  but  to 
the  elaidin  produced  by  the  action  of  nitric  acid  upon  olein.  Now 
it  has  been  shown  by  Scliorlemmer  that  hot  nitric  acid  attacks 
octane,  one  of  the  higher  members  of  the  paraffin  group,  and  that 
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succinic  acid  is  one  of  the  products ;  but  it  is  yet  to  be  proved  that 
the  resulting  compounds,  if  any,  produced  by  reacting  upon  petro- 
latum with  nitric  acid,  under  the  circumstances  detailed  by  the 
officinal  process,  are  valuable.  Indeed,  it  is  very  probable  that  the 
chemical  changes  are  slight,  and  it  is  very  fair  to  assume  that 
totally  dilTerent  products  must  result  when  a  mixture  of  paraffins  is 
ti'cated  with  nitric  acid,  than  when  the  oleiu  in  an  animal  oil  is  so 
treated. 

Practical  results  seem  to  verify  this  view,  for  the  attempts  to 
produce  ointment  of  nitrate  of  mercury  from  petrolatum,  which 
have  been  made  by  various  investigators  from  time  to  time,  have 
proved  failures,  a  spongy  yellowish  mass,  filled  with  bubbles  of 
gases  resulting  from  decomposition,  and  ultimately  turning  brown, 
is  the  I'csult.  The  present  officinal  process,  if  strictly  adhered  to, 
gives  an  excellent  product,  and,  for  the  reasons  above  given,  the 
writer  recommends  it  in  preference  to  all  others. 

JJnguentum  Hyclrargyri  Oxidi  Flavi. — Yellow  oxide  of  mercury, 
in  very  fine  powder,  10  jjarts  ;  ointment  (made  from  petrolatum, 
see  unguentum),  90  parts.  Rub  the  oxide  of  mercury  with  the 
ointment,  gradually  added,  until  they  are  thox-oughly  mixed.  Pre- 
ferred to  the  officinal  for  therapeutical  reasons. 

JJnguentum  Hyclrargyri  Oxidi  Bubri. — Red  oxide  of  mercury,  in 
very  fine  powder,  10  parts  ;  ointment  (made  from  petrolatum,  see 
unguentum),  90  parts.  Rub  the  oxide  of  mercury  with  a  small 
quantity  of  the  ointment  until  a  pei-fectly  smooth  mixture  is 
obtained ;  then  gradually  add  the  remainder  of  the  ointment,  and 
mix  thoroughly.  More  permanent  than  the  officinal,  and  preferable 
therapeutically. 

Unguentum  lodi. — Iodine,  4  parts ;  iodide  of  potassium,  1  part ; 
water,  2  parts  ;  petrolatum,  93  parts ;  use  the  officinal  process.  A 
dark  greenish  black  ointment  is  produced,  which  is  probably  not 
inferior  to  the  officinal.  The  advantages  of  the  use  of  petrolatum 
here  are  not  so  apparent  as  in  some  of  the  other  ointments. 

Unguentum  lodoformi. — Iodoform,  in  very  fine  powder,  10  parts  ; 
petrolatum,  90  parts.  Rub  the  iodoform  with  the  petrolatum, 
gradually  added,  until  they  are  thoroughly  mixed.  Preferable  on 
therapeutic  grounds. 

Ungicentum  Mezerei. — Fluid  extract  of  mezereum,  25  parts; 
petrolatum,  80  parts ;  yellow  wax,  12  parts.  Melt  together  the 
petrolatum  and  wax  with  a  moderate  heat,  add  the  fluid  extract, 
and  stir  the  mixture  constantly  until  the  alcohol  has  evaporated, 
then  continue  to  stir  until  cool.     The  advantages  of  petrolatum  in 
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this  ointment  over  lard  are  not  very  ai3parent,  as  it  is  used  a,s  a 
stimulating  application. 

Unguentnm  Picis  Liquidce. — The  use  of  petrolatum  here  is  not 
recommended,  although  if  desirable  a  mixture  of  yellow  wax  and 
petrolatum  of  the  consistence  of  suet  could  be  used. 

TJnrjuentum  Plumhi  Carhonatis. — Carbonate  of  lead,  in  very  fine 
powder,  10  parts  ;  petrolatum,  90  parts.  Rub  the  carbonate  of  lead 
with  the  petrolatum,  gradually  added,  until  they  are  thoroughly 
mixed.     Preferable  therapeutically  to  the  officinal. 

Unguentum  Phimli  lodidi. — Iodide  of  lead,  in  very  fine  powder, 
10  parts ;  petrolatum,  90  parts.  Rub  the  iodide  of  lead  with 
the  petrolatum,  gradually  added,  until  they  are  thoroughly  mixed. 
A  bright  orange-coloured  ointment,  which  dai'kens  on  the  surface 
when  exposed. 

TJnrjuentum  Potassii  lodidi. — Iodide  of  potassium,  in  fine  powder, 
12  parts;  hyposulphide  of  sodium,  1  part;  boiling  water,  6  parts  ; 
petrolatum,  81  parts.  Dissolve  the  iodide  of  potassium  and  the 
hyposulphite  of  sodium  in  the  boiling  -water  in  a  warm  mortar ; 
then  gradually  add  the  petrolatum  and  mix  thoroughly.  This  oint- 
ment is  of  a  lemon-yellow  colour,  but  shows  a  disposition  to  separate 
on  keeping,  due  to  the  presence  of  the  w^ater ;  it  should  only  be 
made  as  it  is  needed. 

Unguentum  Stramonii. — Extract  of  stramonium,  ten  parts  ;  water, 
five  parts;  petrolatum,  eighty-five  parts.  Eub  the  extract  with 
the  water  until  uniformly  soft,  then  gradually  add  the  petrolatvim, 
and  mix  thoroughly.  Very  much  preferable  to  the  officinal  in  the 
treatment  of  hjemorrhoids. 

Unguentuui  Sulplmris. — Sublimed  sulphur,  thirty  parts;  petro- 
latum, seventy  parts.  Rub  the  sulphur  with  the  petrolatum, 
gradually  added,  until  they  are  thoroughly  mixed.  Probably  no 
better  than  the  officinal. 

Unguentum  Sulplmris  Allcalinum. — "Washed  sulphur,  twenty 
parts  ;  carbonate  of  potassium,  ten  parts  ;  water,  five  parts  ;  petro- 
latum, sixty-five  parts.  Rub  the  sulphur  with  the  carbonate  of 
potassium  and  the  water,  gradually  add  the  petrolatum,  and  mix 
thoroughly.     Preferable  on  therapeutic  grounds  to  the  officinal. 

Unguentiun  Verairi7iK. — ^Veratrine,  four  parts  ;  alcohol,  six  parts  ; 
petrolatum,  ninety-six  parts.  Rub  the  veratrinc  with  the  alcohol 
in  a  warm  mortar  until  dissolved,  then  gradually  add  the  petrola- 
tum and  mix  thoroughly.  This  ointment  is  much  darker  in  colour 
than  the  ointment  formerly  officinal,  due  to  the  complete  solution 
of  the  veratrinc.     When  made  from  petrolatum  it  is  probably  more 
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eflficient  tbau  wlien  made  from  lavd,  because  of  its  more  rapid 
absorption. 

Unguentitm  Zinci  OxidL — Oxide  of  zinc,  twenty  parts ;  petro- 
latum, eighty  parts.  Rub  the  oxide  of  zinc  with  twenty  parts  of 
petrolatum  previously  melted,  until  the  mixture  is  perfectly  smooth  ; 
then  add  the  remainder  of  the  petrolatum,  and  mix  thoroughly. 
This  ointment  does  not  equal  the  ofl&cinal  in  appearance ;  it  is  not 
white,  nor  does  it  have  the  pleasant  balsamic  odour  due  to  the  ben- 
zoin ;  bat  when  used  to  allay  irritation,  as  in  acute  eczema,  the 
ointment  made  from  petrolatum  will  frequently  be  preferred. 

Unguentum  Hydrargyri  Nitratis.  C.  W.  Reichard.  (Abstract 
of  an  inaugural  essay.  Amer.  Journ.  Phanii.,  1883,  438.)  The 
author  made  a  series  of  experiments,  following  the  process  of  the 
Pharmacopoeia  for  1880,  but  using  different  kinds  of  fats.  76 
parts  of  the  fat  were  heated  to  70°  C,  -when  7  parts  of  nitric 
<acid,  of  the  proper  strength,  were  added  without  stirring,  but  con- 
tinuing the  heat  as  long  as  a  modei-ate  eflfervescence  took  place ; 
when  nearly  cool,  the  warm  solution  of  7  parts  of  mercury  in  10 
parts  of  nitric  acid  was  added,  and  stirred.  In  each  case  the  degree 
or  absence  of  effervescence,  change  of  colour,  and  other  changes, 
were  noted,  as  were  also  the  colour,  odour,  and  consistence  of  the 
preparation  as  soon  as  it  had  become  cold,  about  an  hour  after  the 
mercury  solution  had  been  added  to  the  fat.  Similar  observations 
were  afterwards  made  at  regular  intervals.  The  fats  used  were  : 
(1)  castor  oil,  (2)  neats'  foot  oil,  (3)  linseed  oil,  (4)  vaseline,  (5) 
cosmoline,  (6)  oleic  acid,  (7)  sweet  almond  oil,  (8)  lard  oil,  (9) 
cotton-seed  oil,  (10)  lard,  (11)  lard  and  lard  oil,  (12)  lard  and 
ootton-seed  oil,  (13)  lard  oil  and  sweet  almond  oil,  (14)  castor  oil 
and  sweet  almond  oil,  and  (15)  butter.  The  author  has  tabulated 
his  results  (see  table  next  page). 

It  is  the  author's  opinion  that  the  present  base  for  citrine  oint- 
ment, lard  oil,  though  not  perfect  in  all  respects,  has  the  fewest 
objectionable  features,  and  that  its  adoption  is  a  decided  step 
toward  perfection. 

Incompatibility  of  duinine  and  Iodide  of  Potassium.  M.  Rabu- 
teau.  (Amer.  Journ.  Pharm.,  1884,  340.)  In  a  communication  to 
the  Biological  Society,  the  author  calls  attention  to  the  ill  effects 
of  iodide  of  potassium  and  sulphate  of  quinine  when  administered 
together  or  at  short  intervals.  These  effects  are,  on  the  part  of  the 
digestive  organs,  anorexia,  nausea,  epigastric  pain,  colic,  and  some- 
times vomiting ;  on  the  part  of  the  general  system,  malaise,  slowing 
and  feebleness  of  the  pulse,  pallor,     nd  a  sense  of  fatigue.     These 
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results  fire  due  to  tlie  decomposition  of  the  iodide  and  the  libera- 
tion of  free  iodine.  This  decomposition  takes  place,  not  alone  in 
the  stomach,  but  goes  on  in  the  intestine  also.  The  same  result 
occurs  from  the  use  of  an  iodide  sophisticated  with  an  iodate  of 
potassium.  Iodine  is  set  free,  and  to  the  action  of  this  is  to  be 
referred  the  local  and  systematic  effects  above  mentioned. 
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PART  III. 
ISrOTES   AND  FORMULA. 

Purification  of  Potable  Water.  Prof.  Almen.  (Zclfschr.  des 
oesterr.  Aiooth.  Ver.,  188-4,  295.)  The  author  recommends  the  purifi- 
cation of  potable  water  by  the  addition  of  ferric  chloride  and  lime, 
and  is  supported  in  this  suggestion  by  Prof.  Husemann.  To  each 
litre  of  the  water  3  c.c.  of  a  5  per  cent,  ferric  chloride  solution  are 
added,  and  afterwards  about  50  c.c.  of  lime  water  (the  quantity  of 
the  latter  should  vary  according  to  the  hardness  of  the  water).  The 
precipitate  thus  formed  is  allowed  to  settle,  and  the  water  further 
cleared  by  filtration.  From  40  to  80  per  cent,  of  the  organic  matter 
present  are  thus  removed  along  with  the  iron  precipitate. 

The  Toxic  Action  of  Copper.  MM.  Houles  and  De  Pietra 
Santa.  {Louisville  Medical  News,  March  15,  1884.)  It  seems  to 
grow  more  and  more  doubtful  whether  copper  can  be  reckoned 
among  the  poisonous  metals.  Of  course  in  large  quantities  it  is 
noxious ;  but  this  is  true  of  alcohol  and  of  many  other  compounds 
which  cannot  fairly  be  considered  as  poisonous.  The  latest  ex- 
periments tend  to  indicate  that  at  any  rate  it  is  not  a  cumulative 
poison,  like  lead.  The  authors,  in  a  recent  communication  ad- 
dressed to  the  Academic  des  Sciences,  of  Paris,  report  that  they 
have  been  unable  to  discover  any  injurious  action  on  the  health  of 
the  workmen  engaged  in  the  cojiper  industry,  and  have  come  to 
the  conclusion  that  the  so-called  "  colique  de  cioivre,^'  asserted  in 
the  eighteenth  century  to  be  a  definite  disease,  does  not  exist. 

The  Relative  Value  of  Ether  and  Chloroform  as  Ansesthetics. 
J.  W.  Parkinson.  (Amer.  Journ.  Pliarm.,  1884,  293.)  The 
author  arrives  at  the  following  conclusions  : — 

1.  That  ether  is  as  efficient  an  anfesthetic  as  chloroform. 

2.  That  there  are  few  cases  in  which  its  use  is  contra-indicated. 

3.  That  it  is  a  safer  anaesthetic  in  the  hands  of  the  most  ex- 
perienced, and  by  inference  corresponding  in  an  increased  ratio 
with  those  more  or  less  unskilled. 
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4.  That  the  use  of  chloroform  in  preference  to  ether,  where  no 
contra-indication  to  the  latter  can  be  shown,  is  adding  materially 
to  the  risk  of  the  patient  and  the  responsibility  of  the  adminis- 
trator. 

Paraldehyde,  the  New  Hypnotic.  Qled.  and  Surg.  Eep.,  Novem- 
ber 17,  188d.)  This  agent  promises  to  be  an  important  addition  to 
the  sleep.producing  remedies.  Paraldehyde  is  a  polymeric  modifica. 
tion  of  aldehyde,  and  is  expressed  by  the  formula  Cg  H^n  O;..  It  is 
colourless  ;  in  odour  resembling  chloroform,  with  a  shai-p  taste.  It  is 
administered  in  doses  of  2-G  grams,  preferably  in  a  sweetened  ten 
per  cent,  solution.  Its  immediate  effect  is  to  produce  a  perfectly 
natural  sleep  of  two  to  six  hours'  duration,  fi'om  which  the  subject 
awakes  without  any  sense  of  distress,  headache,  dulness,  or  nausea. 
Its  signal  advantage  over  chloral  hydrate  is  that  it  does  not  weaken 
the  heart's  action,  nor  impede  the  respiration  or  circulation  in  any 
degree  ;  nor  does  it  establish  the  necessity  for  its  continued  use, 
thus  forming  a  "  habit." 

The  sole  objection  to  paraldehyde  seems  to  be  that  it  gives  an  un- 
pleasant odour  to  the  breath,  which  not  only  is  noticeable  in  the 
room,  but  remains  for  twenty-four  hours. 

The  experiments  upon  it  up  to  the  present  have  chiefly  been  re- 
ported from  the  hospitals  of  Milan,  Breslau,  and  Andernach. 

Relative  Antiseptic  Power  of  Some  Chemical  Substances  towards 
Bacteria.  M.  Miquel.  (Cerdmlhl.  far  Alhj.  Gesujidheltqijiege. 
From  Chem.  and  Drugg.)  The  author  gives  the  following  table 
of  the  relative  antiseptic  powers  of  some  chemicals,  the  proportion 
given  being  the  quantity  of  the  substance  in  question  which  is 
capable  of  preventing  fermentation  and  putrefaction  of  1  litre  of 
beef-tea : — 

G. 

Mercurous  Iodide 0-025 

Argentous  Iodide 0-03 

Hydrogen  Peroxide 0-05 

Mercuric  Chloride 0-07 

Silver  Nitrate 0-08 

Osmic  Acid 0-15 

Chromic  Acid 0-20 

Iodine 0-25 

Chlorine  Gas 0-25 

Prussic  Acid 0-40 

Bromine 0-GO 

Chloroform 0-80 

Copper  Sulpliate 0-90 

Salicylic  Acid 1-00 
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Benzoic  Acid 
Potassium  Chromatc     . 
Picric  Acid    . 
Plumbous  Chloride 
Mineral  Acids 
Essence  of  Bitter  Almonds 
Carbolic  Acid 
Potassium  Permanganate 
Aniline. 

Alum    .... 
Tannic  Acid . 
Arsenious  Acid 
Boric  Acid     . 
Chloral  Hydrate    . 
Iron  Sulphate 
Amylic  Alcohol 
Ether    .         .         .         • 
Borax   .... 
Alcohol 

Potassium  Sulphocyanide 
Potassium  Iodide  . 
,,  Cyanide 

Sodium  Hyposulphite   . 


1- 

1- 

1- 

2- 

•00-3- 

3- 

3- 

3- 

4- 

4- 

4' 

6' 

7- 

9' 

11' 

14' 

22' 

70' 

95' 

120 

140 

185' 

275 


G. 
10 
30 
30 
10 
00 
20 
20 
50 
■00 
'50 
•80 
•GO 
50 
■50 
■00 
■00 
■00 
■00 
■00 
•00 
•00 
■00 
00 


Iodine  as  an  Antidote  for  Snake  Bite.     Dr.G.  H.  Carpenter. 

(Med.  and  Surg.  Eeporter.)  The  author  states  that  he  has  secured 
excellent  results  in  two  cases  of  poisoning  by  the  bite  of  the  copper- 
head, from  the  internal  administration  of  tiuct.  iodinii  comp., 
fifteen  drops  in  a  third  of  a  glass  of  water,  and  the  local  application 
of  the  tincture  of  iodine  to  the  bitten  limb  or  part. 

Hyoscyamine  for  Hypodermic  Use.  T.  Browne.  (Zeitschy. 
des  oesterr.  Apotli.  Ver.,  1883,  545.)  The  author  recommends  the 
followinof  formula : — 


Crystallized  Hyoscyamine 

Glycerin, 

Distilled  Water,  of  each 

Carbolic  Acid . 


4  grains. 

i  ounce. 
2  minims. 


Four  to  eight  minims  of  this  solution  are  used  for  each  Injection. 
The  preparation  must  be  made  cold,  as  the  alkaloid  is  liable  to 
suffer  decomposition  on  heating.  It  does  not  keep  more  than  a 
month  without  change. 

Traumaticine.  R.  Modlen.  (Pharm.  Joum.,  .3rd  series,  xiv. 
341.)  Traumaticine  is  the  name  of  a  preparation  recommended  by 
the  author  in  preference  to  medicated  gelatin  as  an  application  in 
skin  diseases,  and  consists  of  a  solution  of  1  part  of  gutta-percha 
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in  10  parts  of  cliloroform.  This  forms  au  admirable  adhesive,  and 
continues  unchanged  and  adherent  to  the  skin  for  some  days.  It 
produces  a  very  thin,  delicate  film,  causes  neither  tension  nor  pain, 
as  gelatine  does,  is  very  readily  applied,  and,  as  may  be  inferred 
from  its  composition,  is  quite  permanent,  whereas  the  gelatine 
becomes  mouldly.  At  the  RadclifFe  Infirmary,  Oxford,  it  has 
been  used  by  H.  P.  Symonds  with  great  success  in  psoriasis.  In 
making  it,  the  author  uses  the  gutta  percha  tissue,  which  answers 
the  purpose  quite  as  well  as  the  purified  gutta  percha.  In  appear- 
ance it  is  a  thick  fluid,  of  a  purplish  colour.  In  preparing  it  with 
any  medicament,  e.g.,  acidum  chrysophanicum,  the  author  dissolves 
the  acid,  etc.,  in  the  chloroform,  before  adding  the  gutta  percha. 

Plieno-Eesorcin.  E.  Reverdin,  {La  Ruche  Pharm.)  This 
name  has  been  given  by  the  author  to  a  mixture  prepared  by  melt- 
ing together, — 

Carbolic  Acid 67  parts. 

Eesorcin 33      ,, 

and  finally  adding  10  parts  of  water.  It  then  remains  liquid,  and 
has  the  advantage  of  being  soluble  in  water  in  all  inoportiovs.  The 
two  substances  are  analogous  in  properties,  and  may  therefore  well 
be  combined. 

Antibacterie.  C.  Aschmann,  (Lingl.  pohjt.  Journ.,  ccli,  1-1-3.) 
For  the  preparation  of  this  antiseptic  compound,  the  author  heats 
ooS  parts  of  borax  with  198  of  glucose,  in  the  presence  of  a  small 
amount  of  water.  When  the  fusion  is  complete,  be  adds  124  parts 
of  boric  acid,  whilst  constantly  stirring,  until  it  has  been  dissolved, 
and  causes  the  liquor  to  evaporate  at  a  gentle  heat  until  a  sample 
of  it  solidifies  when  run  on  a  cold  plate.  The  resulting  mass  is 
soft  and  translucent,  forming  an  antiseptic  suitable  for  the  preserva- 
tion of  provisions.  Its  composition  is  represented  by  the  formula 
Cg  Hi.  0,„  m.  Bi  O7,  3  H.  B  0;5. 

Use  of  Boric  Acid  for  Preserving  Food.  J.  Forstcr.  (Dingl. 
])ohjt.  Juurn.,  ccli.  170.)  From  a  series  of  experiments  made  with 
a  view  to  determine  the  action  of  boric  acid  on  the  animal  system, 
the  author  draws  the  following  conclusions  : — The  admission  of 
boric  acid  as  addition  to  food,  even  in  very  small  doses,  is  in- 
jurious to  the  digestive  organs.  This  injurious  action  depends  on 
the  circumstance  that  boric  acid  acts  so  as  to  materially  increase 
the  proportion  of  solid  matters  and  nitrogen  in  the  fa3ces  separated. 
It  is  also  a  very  remarkable  coincidence  that  the  action  of  boric 
acid  on  the  intestinal  discharge  is  well  marked,  even  by  the  ex- 
hibition of  as  little  as  O'o  gram  per  diem.     Moreover,  this  action 
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is  in  direct  relation  to  the  quantity  of  acid  taken,  and  is  maintained 
for  some  time  after  the  doses  of  acid  have  ceased.  The  action 
described  is  perceptible,  not  only  with  vegetable  or  animal  foods 
which  contain  a  large  proportion  of  indigestible  ingredients,  but 
also  when  highly  digestible  food,  such  as  milk  and  eggs,  is  taken. 
Food  to  which  boric  acid  has  been  added  tends  to  cause  an  increase 
in  the  secretion  of  gall  during  assimilation.  Its  most  important 
action,  however,  is  the  increase  which  it  causes  in  the  discharge 
of  albuminous  substances  from  the  intestinal  canal.  From  this  it 
is  evident  that  its  use  as  a  food  preservative  is  not  as  beneficial  as 
hitherto  assumed. 

Koussinate  of  Soda.  (Pharmaceutical  Record,  May  15,  1884.) 
One  of  the  most  efficient  combinations  of  koussin  is  that  with 
soda,  which  is  effected  as  follows  : — Any  desirable  quantity  of 
koussin  is  dissolved  in  hot  water,  to  which  enough  bicarbonate  of 
soda  is  added  to  dissolve  the  koussin  entirely ;  boil  this  solution 
with  a  little  animal  charcoal  for  a  few  seconds,  and  then  filter. 
The  solution  thus  obtained,  and  which  though  slightly  coloured  is 
clear,  is  now  slowly  evaporated  in  a  porcelain  dish  until  dry.  The 
koussinate  of  soda  is  an  amorphous,  powder-like  mass,  of  intensely 
bitter  taste  and  whitish  colour,  slightly  bordering  on  yellow,  some- 
what hygroscopic,  soluble  in  cold  water,  but  more  so  in  warm.  It 
is  equally  soluble  in  alcohol,  excepting  the  slight  excess  of  carbonate 
of  soda.  On  account  of  this  great  solubility,  it  can  be  dispensed 
in  all  forms,  and  it  is  said  to  have  done  splendid  service  in  the 
treatment  of  ta3nia  and  pin  worms. 

Hippurate  of  Soda.  P.  Boa.  (Pharm.  Journ.,  3rd  series,  xiv. 
506.)  There  are  only  two  forms  in  which  this  preparation  is  likely 
to  be  dispensed,  viz.,  in  the  form  of  powders  and  of  mixtures. 

(1)  Powders. — The  hippurate  of  soda  itself,  dispensed  in  powder 
form,  keeps  quite  well  in  paper.  Combinations  of  the  salt  with 
lithia  carbonate  and  citrate  and  bicarbonate  of  potash  and  soda, 
put  up  in  powders  in  the  usual  way,  and  kept  for  a  fortnight,  were 
found  on  examination  to  be  in  as  good  condition  as  when  prepared. 

(2)  Mixhires. — Like  all  alkaline  salts,  the  taste  of  hippurate  of 
soda  is  disagreeably  saline.  The  author  has  tried  a  number  of 
combinations,  with  the  object  of  rendering  its  administration  as 
pleasant  as  possible,  and  the  results  may  be  briefly  stated : 

Chloroform  water,  or  spirit  of  chloroform,  seems  to  make  it  more 
disagreeable,  rendering  it  almost  nauseous. 

Infusion  of  calumba  disguises  the  saline  taste,  and  where  the 
bitter  is  not  an  objection,  affords  an  eligible  vehicle. 
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The  most  agreeable  mixtures,  however,  are  obtained  by  employing 
syrup  and  peppermint  water,  or  glycerine  and  cinnamon  water. 
The  following  examples  may  suffice  : — 


IJ     Sodic  Hippurat.  . 
LithiiB  Garb. 
Glycerin 
Aq.  Cinnam. 
M.  Sig.   Oue-eighth  part  for  a  dose. 


gr.  80 
gr.  2i 

adg  Tiij. 


II. 

}^     Sodic  Hijipur 5  ij. 

Potass.  Citrat 5  iij- 

Syrupi  .        .        .        .        .         .        .        3  vj. 

Aq.  Menth.  Pip ad  5  TJ. 

M.  Sig.   Tablespoonful  for  a  dose. 

The  addition  of  an  alkaline  carbonate  or  citrate,  as  given  in  the 
foregoing,  is  desirable,  so  as  to  imitate  the  condition  of  the  renal 
excretion  of  the  hei'bivora,  which  is  alkaline,  that  of  man  being 
usually  acid. 

The  salt  is  very  soluble.  Fifty  grains  dissolve  in  thirty  minims 
of  water,  forming  a  syrupy  liquid.  The  dose  may  be  from  ten  to 
fifteen  grains. 

Pinkos  Tubers.  (Pharm.  Joum.,  3rd  series,  xiv.  974.)  Under  the 
name  of  "  pinkos-knollen,"  a  very  hard,  red,  Avoody  substance  has 
lately  been  introduced  into  the  Vienna  market,  probably  from 
Australia,  which  is  found  to  be  almost  as  valuable  for  turning 
purposes  as  ivory.  Dr.  F.  von  Hohnel  has  subjected  this  substance 
to  a  careful  examination,  and  has  determined,  from  the  following 
characters,  that  it  is  the  product  of  a  coniferous  tree  belonging  to 
the  family  Araucarieco  : — (1)  The  absence  of  true  vessels.  (2)  The 
absence  of  resin  passages.  (3)  The  extremely  thin-walled  medullary 
rays,  consisting  of  a  single  row  of  cells,  comparatively  large,  and 
placed  in  bulgings  of  the  tracheids.  (4)  The  remarkable  pits  which 
indicate  the  tracheids  on  the  borders  of  the  medullary  rays. 
(5)  The  large  l)ordered  pits  of  the  tracheids,  which  meet  from 
opposite  sides,  usually  placed  in  two  rows,  and  then  nearly  poly- 
gonal. (G)  The  sclerenchymatous  pith,  from  four  to  five  millimetres 
wide.  The  so-called  "  tubers  "  are  turnip-shaped,  15-40  centimetres 
long  and  7-16  broad ;  broad  and  apparently  broken  oil"  at  one  end, 
running  out  into  a  point  at  the  other  end.  The  transverse  section 
shows  a  sclereuchj'matous  pith,  4-5  millimetres  wide,  suri'ouuded 
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by  a  number  of  very  narrow  annual  rings,  tbe  older  of  wlilcli  are 
concentric,  tbe  outer  ones  strongly  excentric.  Tbey  arc  usually 
covered  by  rotten  -wood  and  soil,  and  ai'e  probably  gigantic  knots 
Avhich  have  fallen  out  of  decaying  and  mouldering  trunks  in  tlio 
primeval  forest.  They  must  be  derived  from  either  Araucaria  or 
Dammara,  and  very  probably  from  Araucaria  BidivilUi,  tbe  "bunya- 
bunya  pine,"  a  native  of  ITew  South  Wales. 

Preparation  of  Granular  Effervescent  Salines.  J.  W.  Hurty. 
{Chem.  and  Drugg.,  1883,  435.)  The  following  serves  as  the  base 
for  the  various  pi-eparations  suggested  by  the  author: — 

Sodium  Bicarbonate 10  parts 

Acid  Tartaric 9      ji 

To  this  mixture  may  be  added  any  medicament  desired,  which  is 
applicable  to  this  method  of  exhibition,  due  regard  being  given  to 
dosage  ;  which  dosage  should  be  proportioned  to  not  more  than, 
two  drachms  of  the  granular  mixture.  The  granular  form  is  pro- 
duced by  simply  dampening  the  thoroughly- mixed  dry  powders  with 
strong  alcohol,  and  passing  it  through  a  No.  10  sieve  by  rubbing 
with  the  hand.  For  drying  use  trays  made  by  stretching  muslins 
over  frames.  These  trays,  when  loaded,  are  suspended  over  a 
gas-stove  or  placed  in  bright  sunshine. 

When  dry,  oil  of  lemon  may  be  used  to  impart  an  agreeable 
flavour  to  the  granules.     The  following  formula  are  given  : — 

Gramdar  J^ffervescent  Lithium  Citrate. 

Sodium  Bicarbonate 10  parts 

Acid  Tartaric 9     m 

Lithium  Citrate 1      >  > 

Granular  Effervescent  Iron  Citrate. 

Sodium  Bicarbonate  .....     10  parts 

Acid  Tartaric 9      ,, 

Ammonia  Cit.  of  Iron        .        .        .        .       1      ,, 

Granular  Effervescent  Magnesium  Citrate. 

Sodium  Bicarbonate 10  parts 

Acid  Tartaric 9      ,, 

Magnesium  Citrate    .         .        .        .        .       6      ,, 

The  magnesium  citrate,  in  order  that  it  be  quickly  and  entirely 
soluble,  must  be  made  as  follows  : — 

Take  citrate  acid  200  grams,  dissolve  in  600  c.c.  boih'ng 
distilled  [water.     When  perfect  solution  is  effected,  add  GO  grams 
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calcined  magnesia,  and  stir  continuously  until  in  solution,  'filter 
while  hot  into  a  shallow  dish,  and  set  aside  for  twenty-four  hours. 
A  solid  mass  will  form,  which  must  be  allowed  to  dry  at  the 
ordinary  temperature,  and  then  powdered  in  a  mortar,  and  kept 
in  a  stoppered  bottle.  Magnesium  citrate  made  thus  is  soluble  in 
not  more  than  four  parts  of  water. 

Granular  Effervescent  Citrate  of  Caffeine. 

Sodium  Bicarbonate 40  parts 

Acid  Tartaric 30      ,, 

Citrate  of  Caffeine     .        .        .         .        .       1      ,, 

The  bromides,  bismuth  and  ammonium  citrate,  pepsin,  cerium 
oxalate,  and  a  host  of  remedies  can  be  prepared  in  this  form. 

Process  for  Preparing  Extract  of  Hops.  W.  S.  Forster.  (Dingl. 
'polyt.  Journ.,  ccli.  288.)  The  author  distils  hops  by  means  of 
steam,  and  recovers  the  ethereal  oils.  The  residue  is  extracted 
with  carbon  bisulphide,  and  the  extract,  after  expelling  the  carbon 
bisulphide,  is  neutralised  with  soda  and  evaporated  in  a  vacuum. 
It  is  then  treated  with  alcohol,  filtered,  and  the  residue  dissolved 
in  ether.  From  this  solution,  the  lupulin  is  separated  in  the  form 
of  an  alkaline  salt  by  the  addition  of  potash  or  soda.  After 
treatment  with  carbon  bisulphide,  the  hops  are  distilled  with  steam 
to  remove  the  bisulphide  ;  the  tannin  is  then  extracted  with  boiling 
water,  and  the  extract  evaporated.  In  bi-ewing  with  these  substances, 
the  tannin  and  lupulin  extracts  are  added  to  the  beer  worts  before 
boiling;  whilst  the  hop  oil  is  added  after  boiling,  immediately 
before  the  commencement  of  the  fermentation. 

Fellow's  Syrup  of  the  Hypophosphites.  A.  Tscheppe.  (Pharvi. 
Eunchchau,  March,  1884.)  The  author  publishes  an  article  on 
this  popular  medicinal  compound.  After  asserting  the  inaccuracy 
of  a  professed  analysis  of  the  syrup,  published  by  A.  Gawalowski, 
of  Briinn,  the  author  explains  his  process  of  analysis,  and  concludes 
by  giving  the  following  formula,  which,  he  states,  will  yield  a 
product  in  every  respect  similar  to  the  original : — 

Soluble    Phosi^liate    or    Pyrophosphate    of  ,  - 

Iron(U.S.P.) ^''°^^- 

Hypopliosphite  of  Sodium    .        .         .         .  45    „ 

Sulphate  of  Quinine 5    ,, 

Strychnine  (previoualy  dissolved  by  itself)    .       ^   ,, 

Hypophosi)hitc  or  Sulphate  of  Manganese    .  15    ,, 

Thick  Syrup  to IG  ozs. 

The  salts  are  dissolved  by  gentle  heat,  but  without  the  addition 
of  acid. 
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Mistura  Carminativa.  (Chem.  and  Dntgg.,  1884,  200.  From 
the  Pliax-macopoeia  of  the  Victoria  Hospital  for  Children.)  Dose  for 
a  child  one  year  old  : — 


Carbonate  of  Magnesia   . 
Aromatic  Spirit  of  Ammonia  . 
Glycerine.         .         .         .         .         . 

Saccbarated  Solution  of  Lime 
Compound  Tincture  of  Cardamoms 
Water 


2  grams. 
2  minims. 


1  drachm. 


Syrup  of  Tolu.  M.  Mai  enfant.  (Joum.  de  Pharm.  et  de  Chim.) 
The  author  recommends  to  prepare  this  syrup  in  the  following 
manner  : — 

Tinctm-e  of  Tolu         .        .         .  250  grm.  =  5  fl.  5 

Water 6  kilos.  =  12  lbs. 

Sugar 10  kilos.  =  20  lbs. 

White  of  one  Egg. 

Beat  the  white  of  egg  to  foam,  and  mix  it  with  one  litre  (one 
quart)  of  water ;  then  add  the  tincture  of  tolu,  and  pour  the 
whole  upon  the  sugar  contained  in  a  boilei-.  Now  add  the 
remainder  of  the  water,  and  heat  it  as  rapidly  as  possible  to 
boiling  over  a  fire,  without  stirring.  Finally  strain  and  filter. 
The  brief  boiling  is  necessary  to  separate  the  resinous  constituents 
of  the  balsam. 

Amussat's  Laxative  Syrup.     (PJutrm.  Gentralhalle,  1883,  No  3.) 

Guaiac  Wood,  rasped     ....  100  grams. 

Chicory  Root 100       „ 

Burdox  Root 100       „ 

Peony  Eoot 100       ,, 

Fumitory  Herb 100 

Pansy  Herb 100       „ 

Senna  Pods 500       ,, 

Honey 8   kilos. 

Sugar 4       ,, 

Water q.  s. 

Infuse  the  drugs  with  5  kilos,  of  boiling  water;  after  twelve 
hours  express,  and  repeat  the  infusion  with  3  kilos,  of  boiling 
water ;  unite  the  liquids,  strain,  add  the  honey  and  sugar,  and  boil 
the  liquids  down  to  31°  Baume  (sp.  gr.  1'275), 

The  above  speciality  is  used  for  habitual  constipation. 

Corrosive  Sublimate  Gauze.  {Brit.  Med.  Joum.,  April  5,  1884.) 
In  the  New  York  Hospital,  corrosive  sublimate  is  used  almost 
exclusively  as  an  antiseptic  upon  gauze  or  jute.     The  sublimated 
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cauze  is  prepared  by  immersing  the  bleached  material  in  a  solution 
as  follows  :  Corrosive  sublimate,  20  parts ;  water,  4'480  parts ; 
glycerin,  500  parts,  for  twelve  hours ;  then  wringing  out,  and 
allowing  to  dry,  as  far  as  the  glycerin  will  permit.  At  the  time  of 
operation,  a  sublimate  solution  (1  in  1000)  is  allowed  to  trickle 
slowly  but  nearly  continuously  over  the  incision.  Bleeding  vessels 
are  tied  with  sublimated  catgut.  !N"o  impervious  protective  is  used 
over  the  dressings,  as  by  retaining  the  moisture  of  the  dressings 
and  the  sweat,  it  is  though b  to  act  too  much  as  a  poultice.  Metal- 
lic instruments  must  be  immersed  in  a  five  per  cent,  carbolic  solu- 
tion, as  the  bichloride  will  form  an  amalgam  with  them.  In  the  New 
York  Hospital,  not  only  is  the  part  to  be  operated  upon  washed 
with  soap  and  water,  but  also  with  turpentine  and  alcohol,  two 
ounces  to  the  pint. 

Phosphorated  Solution  of  Albuminate  of  Iron.  L.  Feicht- 
mayer.  {Pharm.  CenfralhaUe.}  The  author  proposes  to  prepare 
this  compound  in  the  following  manner : — 

The  white  of  1  egg  (which  should  be  as  fresh  as  possible)  is 
disolved  in  500  grams  of  distilled  water,  the  solution  mixed  with 
10  grams  of  ethereal  tincture  of  chloride  of  iron,  decolorized  by 
light,  and  finally  with  4  drops  of  a  one  per  cent,  solution  of  phos- 
phorus in  ether. 

If  the  preparation  is  not  needed  immediately,  it  should  be  allowed 
to  stand  for  twenty-four  hours,  and  then  filtered. 

Boracic  Acid  Ointment  for  Eczema.     (Phami.  CentralhaUe.) 

Acidi  Borici  subt.  pulv 6-0 

Vaselini BO-0 

Bals.  Peruvian! 0-50 

M.  ft.  ungt. 

Cure  for  Nitric  Acid  Burns.  A.  Irving.  (Chtmical  Neics,  xlix. 
200.)  A  weak  solution  of  sulphurous  acid  is  recommended  by  the 
author  for  this  pui'pose  ;  and  its  action  is  accounted  for  by  its  power 
of  arresting  the  destructive  oxidation  of  the  nitric  acid.  He  had 
occasion  to  test  its  efficacy  on  himself.  He  found  that  in  a  very 
few  minutes  the  blister  was  reduced ;  the  oxidizing  process  of  the 
strong  acid  was  completely  arrested,  without  having  reached  the 
roots  of  the  hairs  on  the  face  ;  the  painful  irritation  was  completely 
removed,  and  in  an  incredibly  short  space  of  time  the  wound 
healed. 

Tinctura  Lappae.  C.  A.  Heiuitsh.  (Amer.  Journ.  Pharm., 
1883,  50'.'.)     Tliis  preparation,  which  hasbeen  strongly  recommended 
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for  the  treatment  of  i^soriasis  inveterata,  may  be  prepared  according 
to  the  following  formula  : — 

Ground  Burdock  Fruit     .         .         .16  troy  ounces. 
Alcohol    .......         3  pints. 

Water 1  pint. 

Mix  the  liquids,  and  percolate  in  the  usual  way  until  4  pints  of 
tincture  are  obtained.  The  dose  used  is  a  tcaspoonful  three  or  four 
times  a  day.  The  remedy  seems  to  be  effective ;  after  several 
months'  use  the  patient's  hands  and  nails  assume  a  normal  con- 
dition. 

Alcohol  from  Chestnuts.  (Ghem.  and  Drugg.,  1883,  562.) 
According  to  the  Monitenr  dit  ProduUs  Chimiques,  alcohol  can 
be  extracted  from  chestnuts,  100  litres  of  the  latter  yielding  8 
litres  of  a  very  good  spirit.  The  chestnuts  are  first  dried,  to  de- 
velop the  saccharine  matter.  They  may  be  kept  for  a  considerable 
time  in  the  dry  state.  They  are  next  decorticated,  and  afterwards 
treated  by  water  and  warmed  till  the  sugar  has  been  extracted. 
The  solution  thus  obtained  is  called  tanade.  The  chestnuts  are 
then  crushed,  and  with  the  tanade  submitted  to  fermentation;  after 
which  the  alcohol  is  extracted  by  distillation  ;  the  residue  serves  as 
a  useful  food  for  fattening  cattle. 

Carthamin.  (New  Remedies,  1883,  273.)  This  is  the  beauti- 
ful colouring  matter  obtained  from  the  safflower  (GartJuimus  tinc- 
toriics),  and  has  the  composition  C^^  H^c  O7.  Cooley  gives  the 
following  mode  of  preparation  : — 

Safflower,  exhausted  by  washing  it  with  water  (or  with  water 
acidulated  with  acetic  acid),  is  dried,  coarsely  powdered,  digested 
in  a  weak  solution  of  carbonate  of  sodium ;  pieces  of  clean  white 
cotton  or  calico  are  then  immersed  in  the  solution,  and  acetic  acid 
gradually  added  in  slight  excess ;  the  cotton  is  next  washed,  dried, 
and  digested  in  a  fresh  quantity  of  dilute  solution  of  carbonate  of 
sodium,  and  agitation  employed  until  the  whole  of  the  colour  is 
again  dissolved;  the  new  solution  is  filtered,  and  slightly  super- 
saturated with  citric  acid  (or  acetic  acid)  ;  the  carthamin,  which 
falls  down  in  rich  crimson-red  flocks,  is  lastly  washed  with  cold 
distilled  water,  and  dried. 

It  forms  an  amorphous,  brilliant  greenish  powder,  nearly  insoluble 
in  water,  soluble  in  alcohol,  forming  a  gorgeous  purple  solution, 
and  in  weak  alkaline  leys  giving  an  equally  beautiful  red  one. 

This  is  said  to  be  the  only  article  which  will  brighten  the  com- 
plexion without  injuring  the  skin. 

X 
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To  prepare  rouge  for  the  skin,  to  the  second  alkaline  solution 
mentioned  above,  a  quantity  of  finelj-powdered  talc  or  French 
chalk,  proportionate  to  the  intended  quality  of  the  ronge,  should  be 
added.  Mix  well ;  precipitate  with  lemon  juice  ;  and  lastly  collect 
the  powder,  dry  it  with  great  care  with  as  little  heat  as  possible, 
and  triturate  it  with  a  very  small  quantity  of  oil  of  sweet  almonds, 
to  render  it  smooth  and  adhesive.  In  this  form  it  is  most  applicable 
for  the  lips. 

When  used  as  a  powder,  it  is  reduced  with  talc  to  extreme  fine- 
ness, and  is  applied  by  means  of  a  small  powder-puiF. 

Acacia  Paste:  a  Substitute  for  Pate  de  Guimauve.  E.  S che- 
wy ck.  {Journ.  de  Pharm.  cVAnvers.)  The  author  suggests  the 
following : — 

Powdered  Gum  Arabic   ....     200  grams. 
Powdered  "^Taite  Sugar  .        .        .200 

'\^^lite  of  three  Eggs 
Orange-flower  Water      .         .         .         .       60       ,, 

Mix  the  powders,  add  the  whites  of  eggs  whipped  into  snow  with 
the  orange-flower  water,  and  mix  the  mass  cai'efully,  thicken  it 
with  the  aid  of  a  gentle  heat  applied  for  about  ten  minutes,  knead- 
ing it  constantly,  and  when  the  paste  is  of  such  a  consistence  that 
it  no  longer  adheres  when  applied  by  the  spatula  to  the  wood,  run 
it  on  tins  previously  well  floured. 

Remedy  for  Sweating  Feet.  A.  M.  Yail.  (Journ.  Am.  Med. 
Assoc,  November  3,  1883.)  The  author  recommends  the  follow- 
ing :— 

P;    Alum  exsicc 2  grains. 

Acidi  Boracici 2      , , 

AqUcE  EosjE      .         .         .         .         .         .     35      ,, 

M.  Apply  with  soft  sjDonge  without  rubbing,  just  as  soon  as  the 
shoes  and  stockings  are  removed,  while  the  feet  are  yet  moist. 
This  is  quite  necessary,  as  also  the  care  not  to  rub. 

Let  this  be  repeated  every  two  or  three  days  in  the  evening. 

Kerosuie  Emulsion:  an  Effective  Insecticide  for  Fruit  Trees. 
R.  ]\IcClachhin.  (Glicm.  and  Lmgg.,  J88i,  2i>.)  This  prepara- 
tion is  made  as  follows  : — 

Pure  Kcrosine 1  gallon. 

Condensed  Milk 1\  pint. 

Water 3  pints. 

Mir  the  milk  and  the  water  before  adding  the  oil,  and  churn  until 
the  whole  solidifies  and  forms  a  "  butter."     In  applying  this  prepa- 
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ration,  the  kerosine  "  butter  "  should  be  diluted  with  from  twelve  to 
sixteen  times  its  quantity  of  water,  and  be  applied  immediately,  for 
if  it  is  allowed  to  stand,  the  "  butter  "  rises  to  the  surface,  and  the 
solution  is  imperfect.  The  insects  can  be  more  readily  combated 
by  insecticides  just  after  emergence  from  the  egg. 

Purification  of  Rancid  Castor  Oil.  (Oil,  Faint,  and  Dmg  Re- 
porter.) 100  lbs,  of  the  rancid  oil  are  heated  to  30°  C.  in  a  boiler; 
then  a  mixture  of  \  lb.  of  alcohol  (96  per  cent.)  and  ^  lb.  of  sul- 
phuric acid  is  added  and  crutched  in.  The  mixture  is  then  allowed 
to  settle,  and  the  oil  is  drawn  off  from  the  impurities  which  have 
settled  at  the  bottom.  The  oil  is  again  washed  with  water  by  boil- 
ing with  it  for  half  an  hour.  The  mixture  is  then  allowed  to  rest 
until  the  oil  has  collected  on  the  surface,  when  it  is  carefully  re- 
moved. Rancid  oil,  after  having  been  treated  in  this  way,  is  again 
fit  for  use  in  the  manufacture  of  transpai'eut  soap. 

Castor  Oil  and  Glycerin.  (Ghem.  and  Dmgg.,  1883,  460.)  Dr. 
William  Soper  claims  that  glycerin  increases  the  purgative  power 
of  castor  oil  when  given  with  it.  A  prepai^ation  combining  but 
not  mixing  these  two  is  active  in  teaspoonful  doses  (Lancet).  In 
the  Pharmacopoeia  of  the  hospital  of  the  University  of  Pennsylvania 
is  the  following  formula  by  Professor  H.  C.  Wood  :  — 

Ilixtura   Olei  Ricini. 

01.  Pacini i.  -j. 

Glyceriiiffi     .         .         .         .         .         .         .        f.  5J. 

01.  Menthse  Piperita gtt.  iij. 

Mix. 

Palatable  Cough  Mixture.  J.  M.  Fothergill.  (Chem.  and 
Drugg.,  1883,  406.)     The  author  recommends  the  following  : — 

Syr.  Scill^B 3J. 

Acid.  Hydrobromic.  clil 5ss. 

Spirit  Chloroform 3ss. 

Aqufe 5J. 

Inhalation  for  Catarrh,  Coryza,  Asthma,  etc.  (Ghem.  and 
Drugg.,  1884,  23.)  The  D.  A.  Apotli.  Zeit.  quotes  from  the  /.  de 
2Ied.  de  Paris,  the  formula  below,  from  the  prescription  of  M.  St. 
Martin  : — 

Acid.  Carbolic 5  parts. 

Ammon.  p\ir.  liq 6      ,, 

Aqucij  dest 10      ,, 

Alcohol 15      ,, 
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Soak  some  cotton  wool  well  with  this  mixture,  aud  breathe  the 
vapour  from  a  wide-mouthed  bottle. 
Angostura  Bitters.     (Drugg.  Circular.) 


Angostura  Bark. 

Chamomile  Flowers 

Cardamom  Seeds 

Cinnamou . 

Orange  Peel 

Raisins 

Diluted  Alcohol . 


51]- 


.  lib. 
2h  galls. 


ilaceratc  for  one  month,  then  press  and  filter. 

Starch  in  Soap.  E.  Herman.  (Seifensieder  Zeitung,  xxi.  245; 
Journ.  Soc.  Chem.  Incl,  1883,  385.)  Potato-starch  is  frequently 
added  to  the  soft  soaps  of  commerce,  and  the  quantity  present  can 
be  determined  with  facility  in  the  following  manner :  10  grams  of 
the  soap  for  examination  are  dissolved,  with  the  aid  of  heat,  in 
spirit  of  wine  of  85  to  90  per  cent,  strength.  In  the  case  of  pure 
soap  the  solution  is  perfectly  clear,  but  with  soap  containing  starch 
an  insoluble  residue  settles  down  at  the  bottom  of  the  vessel.  This 
residue  can  be  washed  by  decantation  on  to  a  tared  filter  paper, 
dried  at  a  low  temperature,  and  weighed.  It  is  of  a  greenish  colour, 
pulverulent,  and,  on  being  boiled  with  water,  forms  a  paste  which 
reacts  strongly  with  iodine.  An  examination  under  the  microscope 
is  also  of  great  service.  One-tenth  of  the  quantity  above  men- 
tioned, i.e.,  1  gram,  is  also  quite  sufficient  for  the  examination,  bat 
for  manufacturers,  etc.,  the  larger  quantity  is  safer.  A  small  addition 
of  starch  cannot  be  considered  an  adulteration,  and  indeed  for  some 
purposes  it  is  of  a  certain  advantage,  as  in  the  treatment  of  wool 
and  silk.  In  contracting  to  supply  manufacturers  of  textile  fabrics, 
the  soap  maker  is  frequently  obliged  to  definitely  settle  the  amounts 
of  fatty  acids,  alkali,  potato-starch,  and  resin  which  shall  be  present 
in  the  soap.  A  soap  suitable  for  fulling  cloth  and  for  other  pur- 
poses should  not  contain  less  than  40  per  cent,  of  fatty  acids,  nor 
more  than  5  per  cent,  of  resin  and  G  per  cent,  of  potato-starch. 

Sapo  Mercurialis.  Dr.  Oberliinder.  (Zeiischr.  dcs  oest&rr. 
ApoiJi.  Vrr.,  1883,  487.)  This  preparation,  which  is  intended  to 
replace  mercurial  ointment,  is  made  by  intimately  incorporating  1 
part  of  mercury  with  3  parts  of  a  pure  neutral  soft  soap,  with  the 
aid  of  a  little  glycerin.  It  is  superior  to  the  ointment  on  account 
of  the  greater  readiness  with  which  it  is  absorbed  by  the  moist  skin, 
and  also  on  account  of  its  beine:  less  irritatinsr. 
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Almond  Cream  Soap.     (Chem.  and  Driir/r/.,  1883,  3-50.) 

Adeps '250  parts. 

Liquor  Potasste 100      „ 

Alcohol (J      1) 

01.  AmygJ.  amar in 

Artificial  Heliotropine  (Piperonal).  {Ghemiher  Zeltawj,  Febru- 
ary 7,  1884.  From  Chem.  and  Drugg.)  The  starting-point  in  the 
manufacture  of  artificial  heliotropine,  which  is  now  so  much  used 
in  perfumery,  is  white  pepper. 

The  first  operation  is  the  extraction  of  piperiue  with  alcohol. 
Piperine  is  then  converted  into  potassium  piperate  by  boiling  it  for 
twenty-four  hours  with  its  own  weight  of  caustic  potass  and  from 
5  to  6  parts  of  alcohol,  using  an  inverted  Liebig's  condenser.  On 
cooling,  the  potassium  piperate,  which  crystallizes  out  in  shining 
yellow  lamintB,  is  washed  with  cold  alcohol  and  recrystallized 
from  hot  water;  if  coloured,  it  is  bleached  by  animal  charcoal. 

The  next  and  last  operation  consists  in  the  formation  of  piper- 
onal, or  artificial  heliotropine. 

One  part  of  potassium  piperate  is  dissolved  in  from  40  to  50  parts 
of  hot  water,  and  a  solution  of  2  parts  of  potassium  permanganate- 
gradually  poured  in  under  constant  stirring.  A  pasty  mass  is 
formed,  which  is  placed  on  a  filter  and  washed  with  hot  water  until 
the  washings  cease  to  smell  of  heliotropine.  The  filtrate  and 
washings  are  then  fractionally  distilled  over  an  open  fire.  The  first 
portions  of  distillate  contain  the  largest  proportion  of  piperonal 
(heliotropine),  the  gi'eater  part  of  which  crystallizes  out  on  cooling. 
The  remainder  may  be  obtained  by  shaking  with  ether. 

Macassar  Hair  Oil.  {Chem.  and  Dnigg.,  from  Seifenfahrihant.) 
Digest  2|  ounces  alkanet  root  or  75  grains  of  alkannin  in  2  lbs.  best 
olive  oil  in  a  warm  place  for  several  days.  Filter  through  paper,, 
and  add  oil  of  lemon  24  grains,  oil  of  cinnamon  and  oil  of  cloves,  of 
each  15  grains,  otto  of  roses  G  minims.  Or  in  place  of  this  perfume 
add  oils  of  cinnamon  and  cloves,  of  each  15  grains,  oil  of  melissa  24 
grains,  oil  of  bergamot  75  grains,  otto  of  roses  3  drops. 

Burdock  Root  Hair  Oil.  (From  Oil.,  Paint,  and  Drug  Reporter.) 
One  hundred  and  fifty  grams  of  dry  burdock  root,  cut  into  small 
pieces,  are  placed  in  a  wide-necked  bottle,  and  covered  with  1  lb.  of 
good  pure  olive  oil.  The  bottle  is  put  in  a  warm  place.  The  oil  is 
filtered  through  filter  paper  or  cloth.     For  perfume  add : — 

Oil  of  Eose G  grams. 

,,      Bergamot 16      ,, 

,,      Geranium      .         .         .        .        .  4      ,, 

„      Lemon 5      ,, 
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Kraetzer's  Formula  for  Hair  Oil.  (From  Oil,  Paint,  and  Dmrj 
Reporter.)  One  pound  of  crushed  wormwood  is  boiled  in  a  little 
water ;  then  the  crushed  mass  is  covered  with  1  j  lbs.  of  purified 
rape-seed  oil  and  500  grams  of  alcohol.  The  mixture  is  well 
boiled  and  the  oil  pressed  out.  This  process  is  repeated  three 
times,  using  fresh  quantities  of  Avormwood  each  time ;  in  the  last 
two  operations  16  grams  of  lard  are  added  each  time. 

When  rape-seed  oil  is  used  instead  of  olive  oil,  it  is  important 
that  proper  perfumes  be  used.  It  is  best  to  use  those  oils  which 
have  a  powerful  odour,  such  as  geranium,  cinnamon,  cloves,  etc. 

In  several  experiments  made  with  vaseline  oil,  it  proved  to  be 
an  excellent  material  for  making  hair  oil.  All  oils,  even  the  most 
expensive,  are  subject  to  rancidity,  when  exposed  to  light  and  air, 
to  such  an  extent  that  at  times  it  becomes  impossible  to  hide  their 
odour  with  the  perfume.  Glycerin  can  also  be  used  in  making 
hair  oils;  like  vaseline,  it  does  not  turn  rancid. 

A  preparation  similar  to  hair  oil  can  be  made  according  to  the 
following  formulae  :  45  grams  of  honey  are  heated  in  a  litre  of 
water  until  completely  dissolved  ;  then  filtered  through  a  cloth,  and 
150  grams  of  glycerin  added  to  the  filtrate.  To  this  mixture  is 
added  a  solution  of  2  grams  of  oil  of  lemon,  1^  gram  oil  of  ber- 
gamot,  12  drops  oil  of  rose,  and  18  drops  oil  of  orange,  in  225 
grams  of  Cologne  spirits.  The  whole  is  coloured  with  a  small 
quantity  of  tincture  of  saffron,  and  again  filtered  through  cloth. 

Hungarian  Cosmetic  (for  the  Beard).  A.  Vomacka.  {New 
Remedies,  1883,  oG7.) 


Spermaceti 

50  part 

Wax  (yellow  or  white)     . 

.     200      ,, 

Water      . 

.     500      „ 

Gum  Arabic     . 

.     150      „ 

Soap 

.     100      ,, 

Glycerin  . 

.       50      „ 

Oil  of  Bergamot 

5      „ 

,,      Geranium 

5      ,, 

Mix  the  finely-cut  soap  and  finely-powded  gum  Arabic  with 
200  parts  of  the  water  to  a  uniform  paste,  melt  the  wax  and 
spermaceti  with  300  parts  of  the  water,  upon  a  water-bath,  and 
when  they  are  melted  gradually  add  and  incorporate  the  soap-paste, 
constantly  stirring.  Remove  the  heat,  add  the  glycerin  vei'y 
gradually,  and  allow  it  to  cool,  continuing  the  stirring.  Then  add 
the  aromatic  oils,  or,  in  place  thereof,  any  other  that  may  bo 
preferred. 
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This  formula  yields  a  very  good  product,  wliicli  may  be  kept  for 
a  long  time  unaltered  in  well-closed  vessels.  In  order  to  produce 
the  proper  colour,  it  is  necessary  to  add :  for  hroion,  a  sufficient 
quantity  (more  or  less,  according  to  the  depth  of  tint  desired)  of 
burnt  umber  or  sienna,  which  is  to  be  triturated  with  the  glycerin 
to  a  fine  paste,  entirely  free  from  grittiness ;  for  black,  add  a  proper 
amount  of  lampblack  to  the  brown  cosmetic.  Too  much  lamp- 
black makes  the  cosmetic  sticky  and  smeary. 

In  the  case  of  coloured  cosmetics,  yellow  wax  may  be  used.  For 
ivMte  cosmetic,  however,  white  wax  must  be  employed. 

Strawberry  Pomade.     {Nev:  Bemedies,  1883,  207.) 

Fresh  ripe  Strawberries     ....       4  parts. 

„      Lard 25      ,, 

„      Tallow 5      „ 

Alkauet q.  s. 

Oil  of  Eose q.  s. 

The  strawberries  are  put  on  a  straining  cloth,  and  the  lavd  and 
tallow,  previously  melted  and  heated  to  100°  C.  (212°  F.)  and  tinted 
red  with  alkanet,  poured  over  them.  The  strained  mass  is  stirred 
until  it  begins  to  set,  and  for  each  2  pounds  of  product,  1  drop  of 
oil  of  I'ose  added. 

Cold  Cream.  A.  Vomacka.  (New  Bemedies,  Se-ptemhev, 1883.) 
The  author  gives  the  following  formula  and  directions  in  the 
Seifenfabrikant : — 

White  Wax 200  parts. 

Spermaceti    ......  500      ,, 

Oil  of  Almonds,  exi:)ressed     .         .         .  ICOO      ,, 

Eose  Water 80      ,, 

Oil  of  Eose,  for  each  2-4  kilos.        .         .  30  drops. 

Melt  the  wax  and  spermaceti  at  a  gentle  heat  on  the  water-bath, 
pour  the  mass  into  a  very  shallow,  warmed  porcelain  dish,  and  let 
it  stand  over  night  covered  with  paper.  IS"ext  morning  begin  to 
work  the  hardened  mass  by  a  gentle,  uniform  to-and-fro  motion  of 
the  pestle,  which  should  be  held  lightly  between  the  fingers  without 
exerting  pressure,  commencing  at  the  edge,  gradually  working 
towards  the  middle,  and  mixing  thoroughly. 

The  prescribed  amount  of  rose  water  is  now  slowly  added,  in  a 
thin  stream,  and  while  constantly  stirring.  If  desired,  5  grams  of 
borax  may  be  dissolved  in  the  rose  water,  which  will  facilitate  the 
combination.  The  mortar  is  now  well  covered  and  set  aside  for  one 
or  two  days,  in  order  to  give  the  fat  a  chance  to  combine  with  the 
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water.  It  is  theu  again  briskly  stirred  for  a  quarter  or  half  au 
hour,  and  finally  the  oil  of  rose  is  added,  previously  dissolved  in  a 
little  castor  oil,  which  latter  imparts  to  the  cold  cream  an  extremely 
handsome  dull  lustre. 

To  prevent  cold  cream  becoming  rancid  or  acid,  a  small  quantity 
of  salicylic  acid  dissolved  in  rose  water  or  sweet  spirit  of  nitre  may 
be  added. 

In  place  of  oil  of  rose,  other  oils  or  mixtures  of  oils  may  be  used ; 
as  for  instance, — 

]. 

Oil  of  Xeroli 10  parts. 

,,      Eose 5      ,, 

„      Lemon 15      „ 


Oil  of  Bergamot 9  grams. 

,,      Lavender  (finest)    .         .         .         .       3      ,, 
,,      Eose 35  drops. 


Oil  of  Lemon 5  parts. 

,,      Lavender  (iinest)     .         .         .         .       u      ,, 
Musk 0-i      „ 

In  the  same  manner  as  the  above  is  prejoared. 

Vaseline  Cold  Cream. 

Spermaceti 150  parts. 

ParaflSn 150      ,, 

Vaseline,  white 1000      „ 

Eose  Water 600      ,, 

Oi]  of  Eose,  to  every  2-4  kilos.       .         .        30  drops. 

Sachet  Powderr.     (From  the  BriKjcjists   Circular.) 

Violet. 


Powdered  Orris-root     . 

.     21  oimces. 

Gum  Benzoin 

•       '^ 

Tonka  Bean 

•1  drachms. 

Oil  of  Bitter  Almonds  . 

0  drops. 

Extract  of  Cassia 

6  drachms. 

IlmJc. 


2  pounds. 


Powdered  Orris-root    . 

Grain  Musk 30  grains. 

Carbonate  of  Ammonia         .         .         .  10      ,, 

Oil  of  Eose 20  minims 
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Lavender. 


Lavender  Flowers 

Dry  Thyme  . 

Dry  Mint      . 

Cloves 

Oil  of  Lavender    . 

Tincture  of  Amber' 


Patclhonli 


Powdered  Orris-root 
Patchouli  Leaves 
Oil  of  Eose  . 
,,      Patchouli  . 


8  ounces. 
4  drachms. 


oO  minims. 
1  drachm. 


1  pound. 

8  ounces. 
30  drops. 
OG      „ 


Fumigating  Paper.  A.  Vomacka.  (American  Drug ij.  1884^,  68, 
from  the  Seifenfabrihant.)  There  are  two  kinds  of  fumigating 
paper  in  use,  one  which  burns  or  glows  when  ignited,  and  another 
which  does  not  burn,  but  is  only  carbonized. 

Though  the  latter  kind  would  be  preferable,  because  a  slow 
volatilization  and  combustion  does  not  injure  the  fine  aroma  of 
certain  substances  so  much  as  a  higher  heat,  yet  the  precaution  to 
place  this  kind  of  paper  only  on  a  moderately  warm  place  of  the 
stove  is  so  generally  disregarded  that  it  is  better,  after  all,  to  fur- 
nish only  the  combustible  paper.  In  fact,  most  customers  who  call 
for  fumigating  paper  are  accustomed  to  the  latter. 

Before  impregnating  the  pajjer  with  the  ai'omatic  substances,  it 
must  be  prepared  Avith  a  substance  which  will  cause  it  to  be  readily 
carbonized  or  burned. 

1.  LicomTjustible  Paper. — Dense,  sized  paper  is  saturated  with  a 
solution  made  from  1  part  of  alum  and  10  parts  of  distilled  water, 
and  dried. 

2.  Combustible  Paper. — Very  fine  tissue  or  cigarette  paper  is 
saturated  with  a  hot  solution  containing  1  part  of  nitrate  of 
potassium  in  10  parts  of  water,  and  then  dried.  This  process  is 
several  times  repeated. 

Either  one  of  the  above  kinds  of  paper  may  be  coloured  by 
adding  to  the  solution  of  alum  or  saltpetre  some  water-soluble 
aniline  colour,  such  as  eosine,  brown,  methyl-green,  nigrosin  (G-.G.), 
indigo-blue,  methyl-violet,  silver-grey,  phosphine,  orange,  etc. 

The  aromatic  solutions  with  which  the  paper  is  next  to  be  im- 
pregnated may  be  prepared  after  formula)  like  the  following : — 
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1. 

Bretfeld  Spirit 1000  parts. 

Myrrh 40     „ 

Benzoin         ......  500     ,, 

Oil  of  Eose G     „ 


Bretfeld  Spirit 

750     „ 

Balsam  of  Tolu 

.       200     ,, 

Benzoin          .... 

.       100     „ 

Tonka  Bean 

25     „ 

Oil  of  Vetiver 

30     „ 

spirit  is  prepared  thus  :  — 

Orris  Boot    .... 

230  grams 

Musk 

0-15  gram. 

Alcohol        .... 

.     2240  grams 

Oil  of  Lemon 

GO  drops 

,,     Eose  .... 

60     „ 

,,      Neroli 

90     „ 

White  Fillings  for  Decayed  Teeth.  {Ghem.  and  Drugg.)  There 
are  several  white  fillings  iu  use  by  dental  surgeons  which  contain 
neither  mercury  nor  silver.  The  Scientific  American  says  they  are 
made  by  mixing  oxide  of  zinc  with  impalpable  glass  powder  iu 
small  proportions,  and  just  before  using,  when  the  cavity  of  the 
tooth  is  prepared,  a  small  quantity  of  deliquesced  chloride  of  zinc  is 
placed  on  a  glass  slab,  and  enough  powder  added  to  make  a  thick 
paste,  mixed  rapidly.  It  "sets"  very  quickly,  and  forms  a  good 
temporary  stopping.  It  is  slightly  irritating  to  the  "nerve"  of  a 
tooth,  and  should  not  be  inserted  directly  in  a  cavity  iu  which 
caries  has  far  advanced  without  placing  a  little  solution  of  gutta- 
percha in  chloroform  over  the  region  of  the  pulp.  But  a  less  irri- 
tating filling,  according  to  the  Lancet,  is  made  by  mixing  the  same 
power  of  oxide  of  zinc  with  pyrophosphoric  acid ;  this  is  a  more 
permanent  white  stopping. 

Tooth  Wash.  A.  Vomacka.  (EundscJiau,  July  20,  1883.)  A 
tincture  is  made  from  chips  of  cedar-wood,  such  as  is  used  for  the 
finer  qualities  of  lead  pencils,  treating  1  part  of  it  with  5  parts 
of  brandy.  In  250  grams  of  this  tincture  dissolve  oil  of  pepper- 
mint 2  grams,  oil  of  anise  1  gram.  The  author  states  that  this 
resembles  Pierre's  vau  dentifrice. 

Kid  Glove  Cleaner.     (Pharm.  Record.) 


Dissolve  in  warm  Water 
White  Soap  . 


150  parts. 
250      „ 
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When  cool  add — 

Solution  of  Chlorinated  Soda         .         .       165  parts. 
Water  of  Ammonia        .         .         .         .         10       ,, 

Rab  all  into  a  smooth  paste,  and  apply  a  little  to  the  glove  by  means 
of  a  piece  of  flannel. 

Bleaching  Sponges.  (Neio  Eemedies,  July,  1883.)  The  follow- 
ing methods  are  recommended  by  correspondents  of  the  Phanna- 
ceutische  Zeitimg  : — 

1.  First  clean,  wash,  and  squeeze  out  the  sponges ;  then  dip  them 
into  a  two  per  cent,  solution  of  permanganate  of  potassium.  Here 
they  become  quite  brown  (from  separated  manganic  oxide)  ;  after 
ten  minutes  they  are  taken  out,  washed  in  water,  again  well- pressed, 
and  then  dipped  into  a  two  per  cent,  solution  of  oxalic  acid  pre- 
ferably diluted  sulphuric  (1  :  20)  or  diluted  hydrochloric  acid 
(1:15)],  in  which  they  become  perfectly  white.  Success  mainly 
depends  on  the  soaking  in  the  permanganate  solution ;  if  they  are 
macerated  too  short  a  time,  they  do  not  become  thoroughly  white  ; 
if  too  long,  they  are  apt  to  become  rotten  (Dr.  Siemens). 

2.  First  clean  the  sponges  by  immersing  them  in  diluted  hydro- 
chloric acid.  Then  soak  them  in  the  bleaching  liquid,  composed 
of  hyposulphite  of  sodium  1  part,  water  12  parts,  and  hydrochloric 
acid  2  parts.  After  some  time  they  are  removed  and  well-washed. 
To  the  last  wash-water  a  little  glycerin  is  added  in  order  to  pre- 
serve the  sponges  soft.  The  liquid  is  best  pressed  out  by  passing 
the  sponges  through  a  clothes-wringer. 

Toilet  sponges,  which  have  been  in  use,  often  become  peculiarly 
slimy,  fatty,  and  almost  useless,  owing  to  some  action  of  the  soap. 
Mere  washing  in  distilled  water  does  not  remove  the  difficulty.  It 
may  be  overcome  by  using  fused  chloride  of  calcium.  The  sponge 
is  pressed  as  much  as  j)ossible,  placed  in  a  plate,  the  powdered 
chloride  of  calcium  sprinkled  upon  it,  and  allowed  to  deliquesce 
upon  the  sponge.  After  about  half  an  hour,  the  sponge  may  be 
washed  in  water  and  dried,  when  it  will  become  white  (M.  v. 
Yalta). 

Though  all  the  above  processes  furnish  satisfactory  results,  yet 
the  following  combination  and  modification  of  two  of  the  above 
processes,  which  was  devised  by  Mr.  John  Borham,  and  has  been  in 
use  in  Bellevue  Hospital  for  a  considerable  time,  will  be  found  to 
work  better  still  : — 

Soak  the  sponges,  previously  deprived  of  sand  and  dirt  by  beating 
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and  wasliing,  in  a  one  pei'  cent,  solution  of  permanganate  of 
potassium.  Then  remove  them,  wash  them  thoroughly  with  water, 
and  press  out  the  water.  IS'ext  put  them  into  a  solution  of  one 
half  pound  of  hyposulphite  of  sodium  in  one  gallon  of  water,  to 
which  one  ounce  of  oxalic  acid  has  been  added,  and  leave  them  in 
the  solution  for  fifteen  minutes.  Finally,  take  them  out  and  wash 
them  thoroughly. 

By  this  treatment  the  sponges  are  rendered  perfectly  white. 
Many  sponges  contain  a  more  or  less  dark  coloured,  brownish  core. 
If  treated  only  with  permanganate  and  acid,  the  core  is  either  not 
bleached  at  all,  or  if  it  has  been  somewhat  bleached,  the  tint  is  apt 
to  grow  again  darker.  By  the  above  modification,  evex'y  portion  of 
the  sponge  is  rendered  white,  and  remains  so. 

To  Impart  a  Fresh  Green  Colour  to  Fats  and  Oils.  C.  Schmidt. 
{New  Bemedies,  1883,  197.)  According  to  the  author,  this  may  be 
accomplished  by  heating  the  oil  with  about  one-twentieth  part  of 
water,  and  a  sufficient  amount  of  finely-cut  green  grass,  over  a 
naked  fire,  under  constant  stirring,  until  the  water  is  evaporated. 
[The  process  is  mentioned  in  reply  to  a  query  in  the  Fliarmaceut. 
Zeikmrj,  how  a  fine  green  colour  may  be  imparted  to  the  so-called 
olea  cocta  and  other  preparations  supposed  to  be  made  from  fresh 
chlorophyll,  containing  parts  of  plants.  The  same  process  may  be 
used  for  imparting  a  fine  green  colour  to  preserved  vegetables, 
pickles,  etc.]. 

The  same  author  states  that  the  same  effect  may  be  produced  in 
"water  (when  green  grass  is  not  available)  by  triturating  enough  of 
a  mixture  containing  10  parts  of  powdered  turmeric  and  1  part  of 
indigo  with  the  water  before  heating  with  the  oil. 

Lime  as  a  Solvent  for  Gum  Resins.  {Neiv  Bemedies,  1883,  200.) 
A  weak  (71  per  cent.)  solution  of  caustic  lime  serves  (according  to 
the  Pharm.  Ceiitralhalle)  as  a  useful  solvent  for  many  gum  resins, 
allowing  the  solutions  to  mix  with  water  without  precipitation. 
The  proportions  that  may  be  dissolved  are  :  aloes,  1  in  15  ;  ammo- 
niacum,  1  in  4;  assafcetida,  1  in  15;  catechu,  1  in  10;  guaiacum, 
1  in  7  ;  myrrh,  1  in  5  ;  opium,  1  in  lO. 

Red  Ink.  The  Dcidsch.  Apoth.  Zeitnng  gives  the  following 
formula : — 

Cochineal I    ouuce. 

Gum  Arabic  (in  powder).  .  .  -in 
Potassium  Tartrate,  cryst.  .  .  .  1  ,, 
Distilled  Water  (hot)       ....       8  ounces. 
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Make  a  solatiou,  filter,  and  add — 

Burnt  Alum 2  draelims. 

Oil  of  Cloves -1  I  minims. 

This  makes  an  exceptionally  fine  ink. 

Ink  for  Marking  Packages.  {Chem.  and  Dmgg.,  1883,  G12.) 
Shellac,  2  ounces;  borax,  2  ounces;  water,  25  ounces;  gum 
arabic,  2  ounces  ;  Venetian  red  or  lampblack,  sufficient  to  colour. 
Boil  the  borax  and  shellac  in  the  water  until  they  are  dissolved, 
add  the  gum  arabic,  and  withdraw  from  the  fire.  When  the  solu- 
tion has  become  cold,  make  up  to  25  ounces  with  water,  and  add 
Venetian  red  enough  to  bring  it  to  a  suitable  consistence  and  colour. 
This  ink  must  be  preserved  in  a  glass  or  earthenware  vessel. 

Gold  Ink.  (Chem.  and  Drugg.,  1883,  612.)  Rmidscliau  quotes 
from  Bheinfeld  in  the  Self.  Ztg.  the  following  process  : — Take  equal 
parts  of  iodide  of  potassium  and  acetate  of  lead  ;  put  them  on  a 
filter,  and  pour  over  them  twenty  times  the  quantity  of  warm, 
distilled  water.  As  the  filtrate  cools,  iodide  of  lead  separates  in 
golden  scales.  This  is  collected  when  the  filtrate  has  quite  cooled, 
washed  with  cold  water  on  a  filter,  and  rubbed  up  for  an  ink  with 
a  little  mucilage.  The  ink  thus  made  must  be  shaken  every  time  it 
is  used. 

Indelible  Marking  Ink  free  from  Silver.  (Dmgg.  Circular.)  To 
a  concentrated  aqueous  solution  of  chloride  of  copper  add  solution 
of  caustic  potash  as  long  as  a  precipitate  is  produced.  Allow  to 
settle,  decant  or  siphon  off  the  supernatant  liquid,  and  dissolve  the 
precipitate  in  the  least  possible  quantity  of  water  of  ammonia. 
Finally,  add  about  6  per  cent,  of  dextrin.  After  the  writing  made 
with  this  ink  is  dry,  it  must  be  gone  over  with  a  hot  iron  before 
being  washed. 

Refining  of  Shellac.  E.  L.  Andes.  (ArcJuv  der  Pharm.  [3], 
xxi.  291.)  The  crude  shellac  is  refined  in  the  following  way  : 
li  kilos,  of  soda  are  dissolved  in  45  litres  of  water  contained  in  a 
small  boiler  or  kettle ;  6  kilos,  of  the  crude  shellac  are  added  in 
small  quantities  at  a  time.  This  turbid  solution  has  the  character- 
istic odour  of  shellac  and  a  violet-red  colour.  The  liquid  is  boiled 
for  a  few  minutes,  and,  while  hot,  a  wooden  air-tight  cover  is 
cemented  on  the  vessel.  When  the  liquid  is  quite  cold,  the  cover 
is  removed,  and  the  thin  cake  of  fat  which  is  found  on  the  surface 
is  separated.  The  solution  is  filtered  through  linen,  the  clear 
filtrate  slowly  decomposed  with  dilute  sulphuric  acid,  and  the  result- 
ing  shellac    washed   with   water  until  no  acid   reaction    remains. 
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The  washed  resin  is  now  pressed  and  melted  iu  boiling  water,  when 
it  can  bo  shaped  with  the  fingers.  This  shellac  is  cooled  in  water 
containing  glycerol,  and  when  hard,  is  dried.  The  refined  shellac 
forms  yellowish  wliite  glistening  tufts  or  bars,  which,  when  dry,  are 
yellowish  brown  ;  it  should  entirely  dissolve  in  alcohol. 

Valuation  of  Gelatin.  F.  Prollius.  (Duigl.  pohjt.  Jo2irn., 
ccxlix.  42-5.  From  Joiirn.  Chem.  Soc.)  The  author  has  determined 
the  amount  of  ash,  water,  and  insoluble  matter  (residue  insoluble  in 
hot  water)  in  various  kinds  of  gelatin.  To  ascertain  the  gelatin- 
izing property,  1  part  of  the  sample  was  dissolved  in  90  parts  of 
water,  filtered,  and  the  degi'ee  of  viscosity  determined. 


Ash. 

Water. 

Insoluble. 

Time  required  for 

the  solution  to  run 

out. 

Astracan,  from  Schmidt  aucIDihl- 
mami,  Stuttgart 

Ditto,  from  a  collection  .... 

Ditto,  fine  iridescent  Eussiau 
quality,  Tubingen  collection.     . 

Ditto,  Kussian,  from  Gehe  of 
Dresden     

Ditto,  in  laminfe,  from  Gehe    .     . 

Ditto,  in  threads,  known  as  Ham- 
burg threads 

Hamburg  Isinglass 

Another  quality 

Eolled  northern  Fish  Bladder  . 

Icelandish  Bladder 

Indian  Isinglass 

Yellow,  quality  unknown     .     .     . 

p.c. 

0-20 
0-37 

1-20 

0-80 
0-50 

0-40 
1-30 
0-13 
3-20 
0-60 
0-78 
2-30 

p.c. 

16-0 
18-0 

17-0 

19-0 
19-0 

17-0 
19-0 
19-0 
1-5 
17-0 
18-0 
17-0 

p.c. 

2-8 
0-7 

1-0 

3-0 
0-4 

1-3 
2-8 

5-2 
10-8 
21-6 

8-6 
15-6 

seconds. 

507 

485 

500 

491 
480 

477 
470 

467 
463 
437 
360 

To  judge  of  the  purity  of  isinglass,  it  is  also  recommended  to 
subject  the  example  to  microscopic  examination. 

Substitute  for  Tartar  Emetic  in  Dyeing.  (Dingl.  fohjt.  Joum., 
ccli.  48.)  Tartar  emetic  is  being  gradually  replaced  in  dyeing  and 
printing  by  a  new  antimony  preparation,  consisting  of  potassio- 
antimonic  oxalate,  Cj.  0^2  Sb  Kg  -fGHoO.  It  is  obtained  by  satu- 
rating a  boiling  solution  of  hydrogen  potassium  oxalate  (salt  of 
sorrel)  with  freshly  precipitated  antimonious  oxide,  and  filtering 
the  mixture  whilst  hot.  On  cooling,  potassio-antimonic  oxalate 
crystallizes  out.  This  preparation  is  sold  at  a  moderate  price  as  a 
substitute  for  tartar  emetic  in  fixing  tannin  colours. 

Colouring  Amber.  E.  Hanausek.  {Oil,  Faint,  and  Drug 
Eejporter.)     For  colouring  amber  it  is  necessary  to  find  a  liquid  in 
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w'liich  the  amber  cau  be  heated,  aud  this  liquid  must  fulfil  the 
following  conditions : — Its  boiling  point  must  lie  above  150°  C, 
and  it  is  better  if  it  boils  above  200°.  The  amber  must  not  be 
attacked  by  the  hot  liquid,  nor  must  its  physical  characters  be 
changed.  The  liquid  must  be  able  to  dissolve  dyes,  and  not  decom- 
jDOse  them,  or  at  least  not  rapidly.  It  should  also  be  mentioned 
that  the  dyestuffs  employed  must  not  decompose  at  150  or  200°  C. 
Many  of  the  fatty  or  essential  oils,  and  also  solid  fats  and  hydrocar- 
bons -which  melt  below  150,°  may  fulfil  these  conditions.  The 
attempt  to  impart  different  shades  of  colour  to  amber  was  made 
■with  linseed  oil.  The  following  pigments  dissolve  in  it  without 
being  entirely  decomposed  at  200°  C,  viz.,  dragon's  blood,  aliza- 
rine, purpurine,  and  indigo.  Of  the  aniline  colours,  fuchsin,  aniline 
violet,  methyl  green,  and  alkali  blue,  all  refuse  to  dissolve  in  pure 
linseed  oil.  In  carrying  out  the  experiment  a  weighed  quantity 
was  stirred  into  linseed  oil,  and  the  piece  of  amber  to  be  coloured 
suspended  therein,  and  slowly  heated  to  190  or  200°  C.  The  liquid 
was  then  kept  for  some  minutes  at  the  temperature  of  180  or  200,° 
after  which  the  source  of  heat  was  removed,  and  the  hot  liquid 
allowed  to  cool.  After  taking  the  amber  out  of  the  oil  and 
cleansing  it,  it  was  found  to  be  dyed. 

A  light  or  dark  reddish  brown  can  be  made  with  dragon's  blood, 
bright  yellow  with  alizarine,  an  orange-yellow  with  purpurine, 
light  or  dark  green,  dark  blue,  and  black  from  indigo.  The  pro- 
portions of  indigo  that  must  be  taken  to  obtain  the  shades  men- 
tioned are  given  as  follows  : — For  light  green,  -jth  of  a  part  of 
indigo  to  100  parts  of  oil ;  for  dark  green,  i  a  part  to  100 ;  for 
dark  blue,  1  part  of  indigo  to  100 ;  and  finally,  for  black,  4  or  5 
parts  of  indigo  to  100  of  oil.  On  heating  the  oil,  the  indigo  dis- 
solves in  it  and  imparts  to  it  a  very  beautiful  reddish  purple. 

By  frequently  heating  these  mixtures  to  200°  C,  both  the  indigo 
and  the  linseed  oil  suffer  some  change.  The  oil  gets  thicker  and 
turns  brown,  and  when  heated  it  no  longer  assumes  such  a  fine  pur- 
ple colour.  A  mixture  that  has  undergone  this  change  from  heat- 
ing, colours  amber  brownish ;  hence,  when  it  is  desired  to  obtain 
pure  shades  of  green  and  blue,  it  is  necessary  to  frequently  change 
the  dye  baths  or  renew  them.  In  dying  black  it  is  not  necessary  to 
suspend  the  amber  in  the  liquid,  for  it  is  coloured  more  quickly 
when  it  lies  on  the  bottom  in  contact  with  any  undissolved  indigo. 

If  finely  pulverized  asphalt  is  put  in  linseed  oil,  and  the  oil 
heated  until  it  almost  boils,  a  portion  of  the  asphalt  will  dissolve, 
forming  a  brownish  liquid  and  having  a  distinct  green  fluorescence. 
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Amber  that  has  been  heated  in  this  liquid  for  a  long  time  to  200° 
C.  acquires  a  brownish  colour,  and  has  a  slight  greenish  fluor- 
escence. This  fluorescence  is,  however,  much  more  distinct  and 
strikino-  if  the  amber  is  subsequently  heated  in  a  mixture  of  1 
part  of  indigo  in  1000  of  oil.  All  hydrocarbons  which  are  fluor- 
escent themselves  can  impart  this  quality  to  amber. 

Label  Varnish.     (Neio  Bemedies,  188B,   301.)     One  of  the  best 
label  varnishes  is  the  following  : — 


Sandarac  (ia  coarse  powder) 

Mastic  ,,  ,, 

Copaiba    . 

Venice  Turpentine    . 

Oil  of  Turpentine     . 

Alcohol    . 

Absolute  Alcohol 


100  parts. 
40 
15 
30 
40 
90 
90 


Macerate  until  solution  is  effected. 

Rapidly  Drying  Varnish.  W.  Dauner.  (Amer.  Journ.  Pharni., 
1881,  294.)  The  author  recommends  the  following : — Mix  inti- 
mately colophony  with  thick  milk  of  lime,  after  twenty-four  hours 
dry  by  heat,  and  powder.  This  powder  is  used  for  pi-eparing  var- 
nishes from  sof C  resin,  as  follows : — Melt  100  parts  of  pine  resin, 
add  with  constant  stirring  10  to  15  parts  of  the  above  powder, 
continue  to  heat  for  thirty  minutes,  remove  from  the  fire  and 
add  25  to  50  parts  of  linseed  oil  and  35  to  90  parts  of  turpentine, 
according  to  the  thickness  desired. 

Novelties  in  Varnishes  and  Shoe  Polishes.  (Pharmaceutical 
Record,  June  1,  1884.)  The  Scientific  American  translates  the  follow- 
ing from  a  German  publication  called  Neiiste  Erfahrungcn  : — 

Reinhardt  has  devised  a  method  of  destroying  the  stickiness  of 
varnish,  which  consists  in  placing  the  article  in  a  closed  vessel  or 
chamber  where  it  can  be  exposed  to  the  action  of  ozonized  air  in 
motion. 

A  leather  vaimish  or  polish  is  prepared  by  Gunther,  of  Berlin, 
by  mixing  a  filtered  solution  of  80  parts  of  shellac  in  15  parts  of 
alcohol,  with  3  parts  of  wax,  2  parts  of  castor  oil,  and  a  sufficient 
quantity  of  pigment.  The  mixture  is  evaporated  in  a  vacuum  to  a 
syrup.  The  varnish  is  applied  to  the  leather  with  a  brush  mois- 
tened with  alcohol  or  with  a  colourless  alcoholic  varnish. 

Nicolet,  of  Lyons,  prepares  boot  blacking  by  dissolving  150  parts 
of  wax  and  15  parts  of  tallow  in  a  mixture  of  200  parts  of  linseed 
oil,  20  parts  of  litharge,  and  100  parts  of  molasses,  at  a  tempe- 
rature of  230  or  250°  F.     After  this  103  parts  of  lampblack  are 
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added,  and  when  cold  ifc  is  dilated  with  280  parts  of  spirits  of 
turpentine,  and  finally  is  mixed  with  a  solution  of  5  parts  of 
gum  lac  and  2  parts  of  aniline  voilet  in  35  parts  of  alcohol. 

Hein,  in  Kaufering,  makes  another  kind  of  shoe  blacking  by 
melting  90  parts  of  beeswas  or  ceresine,  30  parts  of  spermaceti, 
and  350  parts  of  spirits  of  turpentine,  with  20  parts  of  asphalt 
varnish,  and  adds  10  parts  of  borax,  20  parts  of  lampblack,  10 
parts  of  Prussian  blue,  and  5  parts  of  nitro-beuzol. 

Brunner  uses  10  parts  of  bone-black,  10  parts  of  glucose  syrup, 
5  parts  of  sulphuric  acid,  20  parts  of  train-oil,  4  parts  of  water, 
and  2  parts  (carbonate  of)  soda.  The  bone-black  and  glucose  are 
stirred  with  the  acid  in  a  porcelain  vessel  until  the  whole  mass  is 
homogeneous  and  has  a  shining  black  surface  when  at  rest.  The 
soda  is  dissolved  in  a  little  water,  and  boiled  with  the  oil  under 
constant  stirring  until  it  forms  a  thick  liquid,  and  then  the  other 
mixture  is  stirred  into  it.  By  varying  the  proportions  of  these  two 
mixtures,  the  blacking  is  made  thinner  and  softer,  or  hai'der  and 
firmer.  The  substances  sold  as  French  polish  are  mostly  composed 
of  these  ingredients.  In  this  and  all  other  kinds  of  shoe  blacking 
made  with  bone-black  and  sulphuric  acid,  the  precaution  must  be 
observed  of  stirring  rapidly  and  evenly  after  the  acid  is  added, 
otherwise  lumps  will  be  formed  that  are  difficult  to  crush,  and  the 
blacking  will  have  a  gi"anular  condition  that  does  not  belong  to  it. 
Good  shoe  blacking  must  always  remain  soft,  and  show  a  smooth, 
uniform  surface  when  applied  to  the  leather. 

Soap  Varnishes.  E.  Andres.  (Fvom  Journ.  Soc.  Ghem.  Iiul.) 
This  varnish,  owing  to  its  cheapness,  complete  resistance  to  water, 
and  considerable  elasticity,  is  of  value  for  many  purposes.  To 
make  it,  boil  good  tallow  soap  with  soft  water  until  dissolved,  and 
filter  while  hot  through  cloths,  heat  again,  add  an  equal  volume  of 
water  and  a  boiling  solution  of  alum  as  long  as  an  alumina  salt  is 
precipitated.  Let  the  stearate  of  alumina  settle  from  off  the  water, 
and  wash  the  precipitate  thoroughly,  then  dry  and  heat  on  a  water- 
bath  until  transparent.  Finally,  stir  the  preparation  into  turpen- 
tine, heated  nearly  to  boiling,  until  a  solution  is  made  of  the  consis- 
tency of  thick  varnish,  which  can  afterwards  be  thinned  with 
more  turpentine  if  required.  Johnson's  waterproof  varnish,  for 
paper  and  cloth,  is  made  by  dissolving  copperas  in  water,  adding 
soap  solution  thereto,  and  straining  off  the  precipitated  stearate  of 
ii'on.  If  this  be  dissolved  in  bisulphide  of  carbon  or  benzole,  a  water- 
proof varnish  is  obtained.  For  a  white  varnish  use  alum  instead 
of  copperas.     Varnish  for   gilding  is  made   as  follows : — 50  parts 
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soda  are  dissolved  ia  100  parts  water  in  a  copper  vessel  lieated  to 
boiling,  and  100  parts  powdered  resin  stirred  in  and  boiled  for  two 
or  three  hours  until  perfectly  clear.  Let  it  cool,  pour  off  the  super- 
natant water  from  the  heavy,  viscous  resin  soap,  add  100  parts  of 
fresh  water  and  15  parts  of  steeped  glue,  and  heat  till  the  whole  is 
dissolved.  This  makes  a  quick-drying  varnish  ;  for  a  slow  drying 
varnish  add  from  10  to  20  parts  glycerin  of  28°  B.  The  above 
resin  soap,  mixed  with  about  5  per  cent,  ammonia,  forms  a  very 
cheap  and  durable  vehicle  for  paints.  Water  glass  paints  are  only 
successful  when  mixed  in  small  quantities  and  applied  immediately. 

Manganese  Varnish.  (Oil,  Paint,  and  Bmg  lieporter,  April  23, 
1884.)  The  manganese  varnishes  are  prepared  by  the  nse  of  man- 
ganous  oxide,  manganic  oxide,  manganese  peroxide,  and  specially 
manganese  borate.  The  last-named  compound  gives  a  varnish  of 
such  excellent  properties  that  it  must  be  preferred  to  all  other 
substances  used  for  the  same  purpose. 

Manganese  borate  varnish  is  prepared  in  the  following  manner  : 
— 2  kilos,  perfectly  dry,  white  manganese  borate,  free  from  iron,  in 
very  fine  powder,  are  gradually  stirred  into  10  kilos,  linseed  oil, 
which  is  heated  in  a  suitable  vessel.  By  continual  stirring  a  uni- 
form distribution  of  the  salt  in  the  oil  is  effected.  The  heating  is 
continued  until  the  temperature  of  the  oil  reaches  200°  C.  It  is 
to  be  observed  that  a  good  quickly- drying  varnish  can  only  be 
obtained  when  the  manganese  borate  is  entirely  free  from  iron, 

1000 .  kilos,  of  linseed  oil  are  then  lieated  in  the  varnish  kettle, 
until  it  begins  to  bubble.  Then  the  mixture  of  linseed  oil  and 
manganese  borate  is  run  in,  in  a  thin  stream,  the  fire  is  increased, 
and  the  mixture  is  heated  to  a  violent  ebullition.  After  about 
twenty  minutes'  boiling,  the  varnish  is  ladled  out,  filtered  while 
still  hot  through  cotton,  and  is  then  ready  for  use.  Slabs  of  wood 
which  were  immersed  in  the  hot  varnish  were  coated  with  a  per- 
fectly dry,  glassy  layer  in  from  sixteen  to  eighteen  hours. 

It  was  shown  by  experiment  that  manganese  borate  has  the  pro- 
perty of  converting  linseed  oil,  at  comparatively  low  temperatures, 
into  rapidly-drying  varnish  ;  a  temperature  of  40°  is  sufficient.  If 
a  small  linen  bag  containing  30  grams  of  manganese  borate  is  sus- 
pended in  a  10-litre  flask  filled  with  linseed  oil,  the  latter  when 
placed  in  a  warm  place  will  be  converted  into  a  good  drying  var- 
nish in  ten  to  fourteen  days. 

Glue  for  Rendering  Paper  Waterproof.  {Cosmos  les  Mondes 
April  12,  1884.)  Labels  may  be  fixed  upon  tin  boxes,  etc.,  ex- 
posed to  damp,  by  the  following  method.     White  of  cqq  is  diluted 
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with  half  a  part  of  water,  aud  applied  with  a  brush  to  the  surfaces 
to  be  united.  A  hot  iron  is  then  passed  over  the  paper,  so  as  to 
coagulate  the  albumen.  By  means  of  successive  layers  of  paper 
and  albumen,  waterproof  boxes,  etc.,  may  be  formed. 

Paste  for  Fixing  Labels  on  Metals.  {Neiv  Remedies,  1883,  275.) 
Tlie  following  composition  is  recommended  : — 

Mucilage  of  Tragacauth     .        .         .        .10  jiarts. 

Honey 10     ,, 

Flour 1     „ 

French  Shoe  Blacking.  {Chemist  and  Druggist,  1884,  24<,  from 
Scientific  American.)  Vinegar,  2  pints ;  soft  water,  1  pint ;  glue 
(fine),  4  oz. ;  logwood  chips,  8  oz. ;  powdered  indigo,  2  drachms; 
bichromate  of  potash,  4  drachms;  gum  tragacanth,  4  drachms; 
glycerin,  4  oz.     Boil,  strain,  and  bottle. 

Process  for  the  Preparation  of  Artificial  Gutta-percha.  M. 
Zingler.  {.Tourn.  Soc.  Ghem.  Ind.,  1883,  355.)  50  kilos,  copal 
and  7'5  to  15  kilos,  powdered  sulphur  are  mixed  with  double  the 
quantity  of  oil  of  turpentine,  or  with  55  to  66  litres  petroleum,  in 
a  tank  which  contains  an  agitator,  and  the  mixture  is  heated  to 
122-150°,  and  stirred  till  completely  dissolved.  The  mass  is  then 
cooled  down  to  about  38°,  aud  a  solution  of  casein  added  which 
contains  about  8  kilos,  of  casein  dissolved  in  weak  ammonia  water 
and  a  little  methylated  alcohol.  The  mass  is  then  a  second  time 
heated  to  122-155°,  until  it  assumes  a  thiu  consistency.  It  is 
then  boiled  with  a  solution  of  tannic  acid  containing  15-25  per 
cent,  tannic  acid  and  about  '5  kilos,  ammonia.  After  boiling  for 
several  hours,  the  mass  is  cooled,  washed  with  cold  water,  kneaded 
in  hot  water,  rolled,  and  dried. 

Waterproof  Lac.  (Chemist  and  Dmggist,  1883,  406.)  The  lac 
with  which  gossamer  and  other  articles  made  out  of  gutta-percha 
were  covered  to  give  them  their  shiny  appearance,  but  without 
having  any  detrimental  influence  upon  their  waterproof  properties, 
is  made  thus  : — 

Gum  Lac 600  grams. 

Borax 200      ,, 

Auiline  Black 2-3      „ 

The  borax  is  dissolved  in  hot  water,  the  lac  gradually  added,  the 
whole  boiled  to  perfect  solution,  and  the  aniline  at  last  added. 
This  lac  is  waterproof,  and  is  applied  by  being  spread  over  the 
article  with  a  linen  rag  dipped  into  the  solution. 

More  expensive    is    the    following  recipe  : — 1  part    of    common 
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black  gufcta-perclia  is  dissolved  in  5  to  G  parts  of  carbon  bisulphide, 
and  applied  with  a  camel's-liair  brash.  This  lac  possesses  the 
l^roperty  of  always  being  elastic,  no  matter  to  what  temperature  of 
the  atmosphere  it  may  be  exposed. 

Cement  for  Caoutchouc.  (American  Druggist,  1884,  95.) 
Powdered  shellac  is  soaked  in  ten  times  its  weight  of  stronger 
ammonia  water,  whereby  a  transparent,  gelatinous  mass  is  pro- 
duced, which  is  afterwards  melted  by  placing  the  vessel  in  hot 
water.  (It  is  also  stated  that  the  mass  becomes  liqiiid  of  its  own 
accord  on  standing  for  some  weeks.)  When  using  the  cement,  the 
surfaces  of  the  caoutchouc  are  coated  with  some  of  the  liquid  mass 
and  then  firmly  pressed  together.  As  soon  as  the  ammonia  has 
evaporated,  the  caoutchouc  joint  hardens,  and  the  points  of  union 
become  as  firm  as  the  caoutchouc  itself.  The  same  cement  is  also 
stated  to  be  suitable  for  fastening  caoutchouc  upon  metal,  glass,  or 
other  smooth  surfaces. 

An  Improved  Metallic  Cement.  J.  McConnell.  (Jouru.  Soc. 
Cliem.  Ind.,  1884,  109.)  Finely-divided  "black  antimony"  and 
finely-divided  plumbago  are  intimately  mixed  togethei',  and  the 
mixture  is  then  added  to  and  well  stirred  with  molten  sulphur. 
The  resulting  cement  is  said  to  be  "  particularly  adapted  for  closing 
holes  and  joints  in  cast  or  malleable  iron,  as  also  for  cementing 
metal  into  stonework  and  uniting  the  joints  of  gas  and  water  pipes, 
as  well  as  of  steam  piping  where  the  temperature  is  not  higher  than 
the  melting  point  of  the  cement  itself. 

Permanent  Bleaching  of  Bone  and  Ivory.  C.  Puscher. 
{Pharm.  Centralhalle,  October  4,  1883.)  According  to  the  author, 
bone  and  ivory  may  be  readily  and  permanently  bleached  by  placing 
the  pieces  to  be  treated  in  the  following  solution  : — 25  grams  of  pure 
zinc  white  are  covered  with  40  c.c.  of  water,  and  50  c.c.  of  concen- 
trated sulphuric  acid  gradually  added;  150  c.c.  of  hot  water  are 
then  poured  in,  and,  with  constant  stirring,  ammonia  in  just  suffi- 
cient quantity  to  redissolve  the  precipitated  zinc  hydrate  at  first 
formed,  avoiding,  however,  an  excess.  A  solution  of  copper  sul- 
phate is  then  added  until  the  yellow  tint  of  the  liquid  has  changed 
to  a  bluish  white. 

The  objects  must  remain  in  the  liquid  several  days,  after  which 
they  are  well  rinsed  with  water.  The  author  states  that  old  bone 
or  ivory,  which  has  got  yellow  by  age,  can  be  fcrmancnthj  bleached 
by  this  means,  and  that  the  articles  arc  capable  of  taking  a  high 
polish. 
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Black  Candles.  (Chemist  and  Druggist,  1834,  290.)  It  is  well 
known  that  the  juice  of  the  Anarcardiacice,  which  is  white  when 
freshly  drawn,  turns  black  ou  drying.  It  is,  perhaps,  however,  not 
equally  well  known  that  Anarcardium  occidentale  is  nsed  for  pre- 
paring black  candles  for  certaiu  religious  purposes.  The  ChemLJcer 
Zeituug  mentions  two  ways  in  which  such  may  be  prepared.  The 
first  is  based  on  the  employment  of  the  fruit  of  Anarcardium  occi- 
dentale, while  in  the  latter  so-called  fat  aniline  colour,  manufactured 
by  Desti-ee,  Wiescher  &  Co.,  of  Brussels,  is  used. 

1.  Anarcardium  Method. — ParaflSn,or  whatever  material  is  desired 
for  the  candles,  is  heated  to  from  200-210°  C,  with  25  per  cent,  of 
its  weight  of  chopped  anarcardium  fruit.  Candles  prepared  in  this 
way  are  equally  black  throughout,  and  yield  no  ii-ritating  vapoui'S 
when  burnt. 

2.  Aniline  Method. — The  material  to  be  dyed  is  heated  to  a  few 
degrees  above  its  melting-point  with  1  to  2  per  cent,  of  nigrosine 
fat  colour.  ParaflBn  and  spermaceti  require  1  per  cent. ;  stearine 
and  wax  require  from  1^  to  2  per  cent.  The  candles  thus  prepared 
are  said  to  be  of  a  sombre  hue  throughout,  and  of  a  jet-black 
appearance. 

A  New  Method  of  Preparing  Paper  Pulp.  G.  Ardsbold. 
(Scientific  American,  December  1,  1883.)  The  author  macerates 
wood  or  straw,  cut  into  suitable  pieces,  in  dilute  milk  of  lime  ;  after 
twelve  hours  introduces  them  into  a  suitable  digester,  and  saturates 
with  sulphurous  acid,  the  pressure  amounting  to  four  or  five 
atmospheres.  In  two  hours  the  material  is  so  loosened  up  that, 
after  washing  with  water  and  further  treatment  under  pressure 
with  3  per  cent,  chloride  of  calcium  and  a  half  per  cent,  of  alumin- 
ium sulphate  dissolved  in  a  little  water,  the  stuff"  obtained  without 
any  further  operation  has  the  appearance  of  cotton,  and  can  serve 
for  the  manufacture  of  fine  qualities  of  paper. 

A  New  Process  of  Bleaching.  J.  B.  Thompson.  (From 
Pharm.  Journ.,  8rd  series,  xiv.  857.)  An  ingenious  modification  of 
the  process  of  bleaching  has  been  introduced  by  the  author,  which 
promises  to  effect  a  great  saving  of  time  and  labour.  In  the  ordin- 
ary process  the  goods  to  be  bleached  are  usually  first  boiled  with 
lime  for  about  seven  hours,  after  which  they  are  washed  in  water, 
and  "soured"  by  steeping  them  for  four  or  five  hours  in  water 
acidulated  with  hydrochloric  acid.  Then  after  another  washing 
they  are  boiled  for  nine  hours  in  soda-ley,  again  washed,  and  next 
submitted  to  the  "  chemicking  "  process,  which  consists  in  steeping 
them  in  a  dilute  solution  of  chloride  of  lime  for  four  hours.     With 
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tlie  exception  of  the  lime  boiling  tliis  treatment  is  repeated  several 
times,  involving  in  the  case  of  cotton  goods  some  sixteen  distinct 
operations,  extending  over  a  period  of  five  to  eight  days.  In  the 
author's  process  the  "  souring"  and  "  chemicking  "  operations  ai-e 
combined  in  one.  The  goods  are  placed  in  an  air-tight  "  kier," 
connected  on  the  one  hand  with  a  vessel  containing  a  dilute  solution 
of  chloride  of  lime,  and  on  the  other  with  a  gas-holder  containing 
carbonic  acid  gas.  A  charge  of  the  bleaching  solution  is  first 
pumped  in,  and  the  goods  are  allowed  to  soak  in  it  dui'ing  five 
minutes,  after  which  communication  is  opened  with  the  gas-holder 
and  the  liquor  is  run  out  from  the  bottom  of  the  '"  kier."  The  par- 
tial vacuum  thus  created  causes  an  inrush  of  the  gas,  and  the  goods 
are  subjected  to  its  action  for  fifty-five  minutes,  by  the  end  of  which 
time  the  whole  of  the  chloride  has  been  decomposed  in  contact  with 
the  fibre  of  the  cloth.  Bleaching  liquor  is  then  again  pumped  into 
the  "  kier,"  driving  the  gas  back  into  the  gas-holder,  and  these 
processes  are  repeated  alternately  according  to  the  necessity  of  the 
case.  Lastly,  the  goods  are  passed  through  a  solution  of  triethyl- 
rosaniline  and  oxalic  acid,  which  removes  the  natural  faint  yellow 
tinge  from  the  cotton. 
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CONSTITUTION. 


Art.  I.  This  Association  shall  be  called  The  British  Pharmaceucical  Confcreuce,  and  iLis 
objects  shall  be  the  following : — 

1.  To  hold  an  annual  Conference  of  those  engaged  in  the  practice,  or  interested  in  the 

advancement,  of  Pharmacy,  with  the  view  of  promoting  their  friendly  reunion,  and 
increasing  their  facilities  for  the  cultivation  of  Pharmaceutical  Science. 

2.  To  determine  what  questions  in  Pharmaceutical  Science  reciuiro  investigation,  and 

when  practicable,  to  allot  them  to  individuals  or  committees  to  report  thereon. 

3.  To  maintain  uncompromisingly  the  principle  of  purity  in  McdicLue. 

•1.  To  form  a  bond  of  union  amongst  the  various  associations  established  for  the  advance- 
ment of  Pharmacy,  by  receiving  fi-om  them  delegates  to  the  annual  Conference. 
Art.  II. — ilembership  in  the  Conference  shall  not  be  considered  as  conferring  any  guarantee 
of  professional  competency. 

RULES. 

1.  Any  person  desiring  to  become  a  member  of  the  Conference  shall  be  nominated  in 
writing  by  a  member,  and  be  balloted  for  at  a  general  meeting  of  the  members,  two-thirds 
of  the  votes  given  being  needful  for  his  election.  If  the  application  be  made  during  the 
recess,  the  Executive  Committee  may  elect  the  candidate  by  a  unanimous  vote. 

3.  The  subscription  shall  l)c  7s.  GcJ.  annually,  which  shall  be  duo  in  advance  upon  July  1. 

3.  Any  member  whose  subscription  shall  be  more  than  two  years  in  arrear,  after  written 
application,  shall  be  liable  to  be  removed  from  the  list  by  the  Executive  Committee.  Members 
may  be  expelled  for  improper  conduct  by  a  majority  of  three-fourths  of  thoso  voting  at  a 
general  meeting,  provided  that  fourteen  days'  notice  of  such  intention  of  expulsion  has 
been  sent  by  the  Secretaries  to  each  member  of  the  Conference. 

i.  Every  association  estabhshed  for  the  advancement  of  Pharmacy  shall,  during  its 
recognition  by  the  Conference,  be  entitled  to  send  delegates  to  the  annual  meeting. 

5.  The  Officers  of  the  Conference  shall  be  a  President,  four  Vice-jDresidents  by  election, 
the  past  Presidents  (who  shall  be  Vice-presidents),  a  Treasurer,  two  General  Secretaries,  one 
local  Secretary,  and  nine  other  members,  who  shall  collectively  constitute  the  Executive 
Committee.  Three  members  of  the  Executive  Committee  to  retire  annually  by  ballot,  the 
remainder  being  eligible  for  re-election.  They  shall  be  elected  at  each  annual  meeting,  by 
Ijallot  of  those  present. 

6.  At  each  Conference,  it  shall  be  determined  at  what  place  and  time  to  hold  that  of  the 
next  year. 

7.  Two  members  shall  be  elected  by  the  Conference  to  audit  the  Treasurer's  accounts, 
such  audited  accounts  to  be  presented  annually. 

8.  Tlie  Executive  Committee  shall  present  a  report  of  proceedings  annually. 

9.  These  rules  shall  not  be  altered  except  at  an  annual  meeting  of  the  members. 

10.  Reports  on  subjects  entrusted  to  individuals  or  committees  for  investigation  shall  be 
presented  to  a  future  meeting  of  the  Conference,  whose  property  they  shall  become.  All 
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Bishop,  Mr,  W.  M.,  785,  Old  Kent  Road,  S.E. 

Blabey,  Mr.  J.  J.,  Allerton  Road,  Woolton,  near  Liverpool. 

Blackburn,  Mr.  H.  J.,  413,  West  Derby  Road,  Tue  Brook,  Liverpool. 

Blackshaw,  Mr.  T.,  35,  Market  Place,  Burslein. 

Blain,  Mr.  W.,  Market  Street,  Bolton. 

Blake,  Mr.  C.  A.,  47,  Piccadilly,  W. 

Blatchley,  Mr.  T.,  Yeadon,  Yorks. 

Blayney,  Mr.  R.  B.,  58,  Bold  Street,  Liverpool. 

Bletsoe,  Mr.  J.,  1,  Hill  Street,  Richmond,  Surrey. 

Blisset,  Mr.  W.,  Romsey,  Hants. 

Blood,  Mr.  C,  Formby,  Lancashire. 

Blyth,  Mr.  U.,  3,  Hanover  Street,  W. 

Blyton,  Mr.  J.,  Lane  Villa,  Cheetham  Hill,  Manchester. 

Bolam,  Mr.  J.,  38,  Northumberland  Street,  Newcastle-on-Tyne. 

BoUans,  Mr.  E.,  43,  Clements  Street,  Leamington. 

Bolton,  Mr.  C.  A.,  Carlton  Street,  Nottingham. 

Bolton,  Mr.  F.  P.,  Robertson  Street,  Hastings. 

Booth,  Mr.  J.,  Heckmondwike. 

Borland,  J.,  F.C.S.,  F.R.M.S.,  7,  King  Street,  Kilmarnock. 

Borrett,  Mr.  H.,  Harleston,  Norfolk. 

Borthwick,  Mr.  A.  J.,  Market  Place,  Selkirk. 

Bostock,  Mr.  W.,  Sylvester  House,  Ashton-under-Lj'nc. 

Botham,  Mr.  J.,  180,  Bury  New  Road,  Manchester. 

Bothamley,  C.  H.,  F.C.S.,  The  Yorkshire  College,  Leeds. 

Bottle,  A.,  F.C.S.,  Townhall  Street,  Dover. 

Boucher,  Mr.  J.,  4,  Union  Street,  Bristol. 

Bourdas,  Mr.  I.,  48,  Belgrave  Road,  S.W., 

Boutall,  Mr.  G.  S.,  5'2,  Marchmont  Street,  Russell  Square,  W.C. 

Bowden,  Mr.  T.  L.,  High  Street,  Keynsham,  Bristol. 

Bowden,  Mr.  W.,  294,  Liverpool  Road,  Patricroft,  Lancashire. 

Bowker,  Mr.  W.,  20,  Manor  Street,  Bolton. 

Bowles,  Mr.  W.  J.,  3,  Newland  Terrace,  Kensington,  W. 

Bowling,  Mr.  J.  H.,  1,  Dimond  Street,  Pembroke  Dock. 

Bowman,  Mr.  E.  J.,  Victoria  Street,  Douglas,  Isle  of  Man. 

Boyce,  Mr.  G.,  Chertsey. 

Boyce,  Mr.  J.  P.,  Peascod  Street,  Windsor. 

Brabazon,  Mr.  J.  T.  P.,  Oxford  Buildings  Pharmacy,  Belfast. 

Braby,  F.,  F.C.S.,  F.G.S.,  M.R.I.,  Bushey  Lodge,  Teddiugton. 

Bradbury,  Mr.  T.,  1,  High  Street,  Glossop. 

Braddock,  Mr.  PL,  33,  Queen's  Road,  Oldham. 

Bradley,  Mr.  C,  46,  Market  L'laee,  Reading. 

Bradley,  Mr.  T.  D.,  Dunstall  House,  Ryde,  Isle  of  Wight. 

Brady,  H.  B.,  F.R.S.,   care  of  Messrs  Brady  &  Martin,  2'?,  Mosley 
Street,  Newcastle-on-Tvne. 

Brailsford,  Mr.  H.,  Battle. 

Branson,  F.  W.,  F.C.S. ,  14,  Commercial  Street,  Leeds. 

Brayshay,  Mr.  T.,  38,  High  Street,  Stockton-ou-Tces. 

Brearey,  Mr.  W.  A.,  Prospect  Hill,  Douglas,  Isle  of  Man. 

Breeze,  Mr.  G.,  86,  Catherine  Street,  Dcvouport. 
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Brentuall,  Mr.  J.  E.,  Eston,  MidcUesborough. 

Brewster,  Mr.  W. ,  Market  Place,  Kiugston-on-Tliames. 

Brierley,  Mr.  J.,  23,  Bridge  Street,  Burton-on-Trent. 

Briggs,  Mr.  G.,  221,  Woodhouse  Lane,  Leeds. 

Bright,  Mr.  B.,  29,  Broad  Bridge  Street,  Peterborough. 

Brightinore,  Mr.  W.,  287,  Maida  Vale,  W. 

Broad,  Mr.  J.  M.,  Bise  House,  Hornsey  Rise,  N. 

Brockett,  Mr.  E.  H. ,  41,  Northumberland  Street,  Newcastlc-on-Tyne. 

Brodie,  Mr.  R.,  253,  Crown  Street,  Glasgow. 

Brooke,  Mr.  C,  5a,  Walcot  Street,  Bath. 

Brooke,  Mr.  S.,  Gomersal,  near  Leeds. 

Brooke,  Mr.  T.,  Bramhope,  Leeds. 

Broomhead,  Mr.  G.  E.,  15,  Union  Place,  Aberdeen. 

Brown,  Mr.  A.  H.,  Shanklin,  Isle  of  Wight, 

Brown,  Mr.  D.,  93,  Abbey  Hill,  Edinburgh. 

Brown,  Mr.  F.  A.,  42,  Queen  Street,  Earlestown. 

Brown,  Mr.  G.  B.,  35,  Church  Street,  Sheffield. 

Brown,  Mr.  J.,  187,  Mill  Street,  Great  Ancoats,  Manchester. 

Brown,  Mr.  J.,  Chester-le-Street. 

Brown,  Mr.  R.,  192,  Trongate  Street,  Glasgow. 

Brown,  Mr.  W.  S.,  113,  Market  Street,  Manchester.  •• 

Brownen,  G.,  F.C.S.,  143,  New  Bond  Street,  W. 

Bi'uuker,  -J.  E.,  M.A.,  68,  Grafton  Street,  Dublin. 

Buchanan,  Mr.  D.,  Kirriemuir,  N.B. 

Buchanan,  Mr.  J.,  52,  North  Bridge,  Edinburgh. 

Buchanan,  T.  D.,  M.D.,  24,  Westminster  Terrace,  Glasgow. 

Buchner,  Mr.  Max,  124,  High  Street,  Whitechapel,  E. 

Buck,  Mr.  R.  C,  192,  Breck  Road,  Liverpool. 

Buckett,  Mr.  A.  H.,  16,  Market  Place,  Penzance,  Cornwall. 

Buckle,  Mr.  C.  F.,  77,  Gray's  Inn  Road,  W.C. 

Buckle,  Mr.  J.,  Market  Place,  Malton,  Yorks. 

Buckley,  Mr.  J.  .J.,  Ill,  Earl's  Court  Road,  South  Kensington,  S.W. 

Bull,  Mr.  E.  J.,  2,  Garfield  Terrace,  Lavender  Hill,  Clapham  Junction, 

S.W. 
Bullen,  Mr.  T.,  36,  Church  Road,  Second  Avenue,  Hove,  Brighton. 
BuUock,  Mr.  F.,  5,  Hawkhurst  Terrace,  Anerley  Road,  Anerley. 
Bullock,  J.  L.,  F.I.C.,  F.C.S.,  3,  Hanover  Street,  W. 
Bunker,  Mr.  .T.,  64,  Greenwood  Road,  Dalstou,  E. 
Burden,  Mr.  E.  M.,  38,  Duke  Street,  Grosvenor  Square,  W. 
Burdge,  Mr.  S.,  32,  High  Street,  Bristol. 
Burdon,  Mr.  J.  .14,  Gilesgate,  Durham. 
Burdwood,  Mr.  J.,  30,  Frankfort  Street,  Plymouth. 
Bm'ford,  Mr.  S.  F.,  59,  Princess  Street,  Leicestei-. 
Burge,  Mr.  J.  A.,  Surrey  Place,  Alexandria,  N.B. 
Burlinson,  Mr.  T.,  2,  .John  Street,  Sunderland. 
Burn,  Mr.  D.  H.,  High  Street,  Arbroath. 
Burn,  Mr.  W.,  19,  Market  Street,  Durham. 
Burnett,  Mr.  G.  T.,  Stogumber,  Taunton. 
Burnett,  Mr.  J.  F.,  GO,  Fortess  Road,  N.W. 
Burnett,  Mr.  E.,  Fraserburgh,  N.B. 
Burns,  Mr.  W.,  142,  High  Street,  Ayr,  N.B. 
Burrell,  Mr.  G.,  116,  High  Street,  Montrose. 
Burroughs,  Mr.  G.  H.,  Christ  Church  Road,  Oxton,  Birkenhead. 
Burroughs,  Mr.  S.  M.,  7,  Snow  Hill,  Holborn  Viaduct,  E.G. 
Burrows,  Mr.  H.  C,  9,  Russell  Square,  Leicester. 
Burt,  Mr.  J.,  89,  Montague  Street,  Worthing. 
Burton,  Mr.  J.,  Llandudno,  North  Wales. 
Burton,  Mr.  J.  D.,  397,  Cambridge  Road,  E. 
Busby,  Mr.  J.,  Harpenden,  Herts. 
Buscall,  Mr.  H.  J.,  126,  High  Street,  Burton-on-Trent. 
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Butcher,  Mr.  G.  S.,  Chapel  Street,  Salford. 

Butler,  Mr.  E.  H.,  '28,  Newarke  Street,  Leicester. 

Butt,  E.  N.,  F.C.S.,  13,  Curzou  Street,  W. 

Butterworth,  Mr.  A.,  37,  Wakefield  lioad,  Bradford,  Yorks. 

Byass,  T.  H.,  M.D.,  F.B.C.S.,  Cucktield,  Sussex. 

Caley,  Mr.  A.  J.,  Chapel  Field,  Norwich. 

Callaway,  Mr.  L.,  1,  Pier  Terrace,  Lowestoft. 

Calvert,  Mr.  J.,  Belper. 

Calvert,  Mr.  E.,  Market  Cross,  Stokesley,  Yorks. 

Cameron,  J.,  F.I.C.,  Laboratory,  Somerset  House,  W.C. 

Cammack,  Mr.  J.,  Benington,  Boston,  Lines. 

Cannell,  Mr.  W.,  Queen's  Square,  Wolverhampton. 

Cardwell,  Mr.  E.,  Market  Street,  Lancaster. 

Cardwell,  Mr.  E.,  64,  Minster  Street,  Beading. 

Cardwell,  Mr.  S.,  Brighouse. 

Carlton,  Mr.  E.  P.,  8,  High  Street,  Horncastle. 

Carr,  Mr.  W.,  170,  Wharf  Street,  Leicester. 

Carr,  Mr.  W.  P.,  Berwick-on-Tweed. 

Carrell,  Mr.  G.,  Brompton  House,  Wimbledon. 

Carruthers,  Mr.  W. ,  16,  Pow  Street,  and  Station  Road,  Workington. 

Carteighe,  J.,  F.C.S.,  3,  Hereford  Square,  South  Kensington,  S.W. 

Carteighe,  M.,  F.I.C.,  F.C.S.,  ISO,  New  Bond  Street,  W. 

Carter,  Mr.  E.,  York  Glass  Company,  York. 

Carter,  Mr.  F.,  High  Street,  Carshalton,  Surrey. 

Carter,  Mr.  R.  W.,  Naas,  Co.  Kildare,  Ireland. 

Carter,  Mr.  W.,  2,  Union  Terrace,  Clieetham  Hill,  Manchester. 

Cartwright,  Mr.  W.,  Ironmarket,  Newcastle,  Staffs. 

Catterns,  Mr.  H.  P.,  30,  Church  Street,  Camberwell. 

Caw,  Mr.  .J.,  Cupar,  Fife,  N.B. 

Cawdell,  Mr.  G.,  12,  London  Street,  Hyde  Park,  W. 

Challice,  Mr.  W.  G.  W.,  34,  Vilhers  Street,  Strand,  W.  C. 

Chamberlain,  Mr.  A.  G.,  3,  Market  Place,  Eugby. 

Chambers,  Mr.  J.,  Eastwood,  Notts. 

Chaplin,  Mr.  J.  L.,  Cornmarket,  Wakefield,  Yorks. 

Chapman,  Mr.  H.,  52,  Newborough  Street,  Scarborough, 

Chapman,  Mr.  J.  J.,  20,  Boundary  Eoad,  N.W.  [bridge. 

Chapman,  Mr.  E.,  care  of  Mr.  W.  T.  Jackson,  Stanley  Square,  Staly- 

Charity,  Mr.  W.,  7,  Fen  Court,  Fenchurch  Street,  E.G., 

Chase,  Mr.  T.,  Edgbaston,  Birmingham. 

Chater,  Mr.  E.  M.,  129,  High  Street,  Watford. 

Clieetham,  Mr.  G.,  High  Street,  Hope,  Derbyshire. 

Chessall,  Mr.  E.,  Fore  Street,  Sidmouth. 

Cheverton,  G.,  F.C.S.,  The  Broadway,  Tunbridge  Wells. 

Chinnery,  Mr.  G.  T.,  Redheugh  Chemical  Works,  Gateshead-on-Tyne. 

Chipperfield,  Mr.  E.,  Redclift'e  House,  Southampton. 

Chislett,  Mr.  C,  Lanark,  N.B. 

Church,  Prof.  A.  H.,  M.A.,  F.I.C.,  F.C.S.,  Eoyston  House,  Kcw. 

Church,  Mr.  H.  J.,  Cambridge. 

Churchouse,  Mr.  W.  B.',  Chard. 

Clapham,  Mr.  .T.,  Oak  House,  Moanwood  Road,  Leeds. 

Clapham,  Mr.  .7.  W.,  1,  Oakdale  Terrace,  Mcanwood  Road,  Leeds. 

Clapp,  Mr.  E.  F.,  35,  Church  Street,  Stoke  Newiugton,  N. 

Clarabut,  Mr.  J.  B.,  170,  High  Street,  Deal. 

Clare,  Mr.  T.,  1,  Harcourt  Place,  Scarboro'. 

Clark,  Mr.  J.,  Melbourne  Terrace,  York. 

Clark,  Mr.  J.  A.,  48,  Tlie  Broadway,  London  Fields,  Hackney,  E. 

Clark,  Mr.  .J.  W.,  Bclvoir  Street,  Leicester. 

Clark,  W.  I.,  D.Sc,  A.LC,  26,  South  Cannongatc,  Edinburgh. 

Clarke,  Miss  I.  S.,  18,  Spring  Street,  Paddington,  W. 
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Clarke,  Mr.  G.  B.,  3,  High  Street,  Woburn. 

Clarke,  Mr.  J.,  88,  George  Street,  Croydon. 

Clarke,  Mr.  J.  A  ,  148,  Gallowgato,  Glasgow, 

Clarke,  Mr.  W.  H.,  51,  Plumstead  Eoad,  Plurastead. 

Clarke,  Mr.  W.  L.,  The  Pavement,  Forest  Hill,  S.E. 

Clarkson,  Mr.  T. ,  Silver  Street,  Gainsborough. 

Clayton,  Mr.  F.  C,  18,  St.  James's  Koad,  Birmingham. 

Clayton,  Mr.  J.  W.,  19,  York  Terrace,  Blackbm-n. 

Clayton,  Mr.  W.,  41,  Wicker,  Sheffield. 

Cleave,  Mr.  S.  W.,  Dunstor  House,  Mincing  Laue,  E.C. 

Cleave,  Mr.  W.,  Chndleigh. 

Cleaver,  E.  L..  F.I.C.,  F.C.S.,  2,  Russell  Chambers,  Bury  Street,  W.C. 

Clifford,  Mr.  T.  A.,  3,  Kildare  Terrace,  Westbourue  Park,  W. 

Clift,  Mr.  E.,  Lee  Bridge,  Lewisham,  S.E. 

Clift,  Mr.  H.,  4,  Beresford  Street,  Jersey. 

Clifton,  Mr.  E.  S.,  Corn  Hill,  Ipswich. 

Clifton,  Mr.  P.,  34,  Corn  Market,  Derby. 

Clough,  Mr.  J.,  11,  High  Street,  Northwich, 

Clower,  Mr.  J.,  102,  The  Parade,  Leamington, 

Coates,  Mr.  E.,  21,  Duke  Street,  Edinburgh. 

Coates,  Mr.  J.  M.,  53,  Clayton  Street  East,  Newcastle-on-Tyne. 

Coatsworth,  Mr.  T.,  0,  High  Northgate,  Darlington. 

Coeher,  Mr.  J.  A.,  3,  St.  James  Street,  King's  Lynn. 

Cocker  Mr.  J.  J.,  14,  Carlisle  Terrace,  Bradford. 

Cocks,  'Sh'.  J.  W.,  1,  Madeira  Place,  Torquay. 

Cocksedge,  Mr.  H.  B.,  Mitre  Square,  Aldgate,  E.C. 

Cockshott,  Mr.  W.,  32,  Westgate,  Bradford. 

Cockton,  Mr.  J.,  High  Street,  Maryport. 

Codd,  Dr.  F.,  51,  Duke  Street,  Devonport. 

Colchester,  Mr.  W.  M.,  junr.,  53,  Coronet  Street,  Old  Street,  N. 

Coldwell,  Mr.  D.  B.,  20,  Sussex  Street,  Warwick  Square,  S.W. 

Cole,  Mr.  A.  C,  Comarques,  High  Eoad,  Lee,  S.  E. 

Cole,  F.  A.,  F.C.S.,  33,  Saint  Botolph's  Street,  Colchester. 

Coleman,  Mr.  A.,  65,  St.  Mary  Street,  Cardiff. 

Coley,  Mr.  S.  J.,  57,  High  Street,  Stroud. 

CoUenette,  A.,  F.C.S.,  F.M.S.,  11,  Commercial  Arcade,  Guernsey. 

Collett,  Mr.  C.  B.,  West  Green  Road,  South  Tottenham,  N. 

Colley,  Mr.  B.,  Owen  Street,  Tipton. 

Collier,  Mr.  H.,  The  Dispensary,  Guy's  Hospital,  S.E. 

Collins,  Mr.  H.  G.  (Mr.  Russell's),  High  Street,  Windsor. 

Commans,  Mr.  R.  D.,  George  Street,  Bath. 

Congreve,  Mr.  G.  T.,  Rye  Lane,  Peckham,  S.E. 

Connor,  S.,  M.R.C.S.E.,  L.A.H.D.,  Hill  Street,  Newry,  Ireland. 

Conroy,  M.,  F.C.S.,.31,  Fleet  Street,  Liverpool. 

Constance,  Mr.  E.,  G5,  Charing  Cross,  S.W. 

Cook,  Dr.  E.  A.,  F.C.S.,  79,  Sheen  Park,  Richmond,  Surrey. 

Cooke,  Mr.  P.,  Church  Row,  Wandsworth,  S.W. 

Cooke,  P.  M.,  L.A.H.,  L.M.,  Enniscorthy. 

Cooke,  Mr.  W.,  Hodnet,  Market  Drayton,  Salop. 

Cooke,  Mr.  W.,  53,  St.  Giles  Street,  Norwich. 

Cooke,  Mr.  W.  K.,  Mere  Street,  Diss. 

Cooley,  Mr.  W.  B.,  Dudley  Street,  Wolverhampton. 

Cooper,  Miss  H.,  33,  New  Bridge  Street,  E.C. 

Coojjer,  Mr.  A.,  80,  Gloucester  Eoad,  South  Kensington,  S.W. 

Cooper,  Mr.  F.  R. ,  124,  Market  Street,  Manchester. 

Cooper,  Mr.  G.,  99,  Fore  Street,  Exeter. 

Cooper,  Mr.  H.,  20,  Moor  Street,  Soho  Square,  W.C. 

Cooper,  Mr.  H.  G.,  24,  High  Street,  Grantham. 

Cooper,  H.  P.,  F.C.S.,  1,  Oakley  Villas,  Rectory  Road,  Horusey,  N. 

Corder,  Mr.  0.,  London  Street,  Norwich. 
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Corder,  Mr.  W.  S.,  1,  Carlton  Terrace,  Sunderland. 

Corfe,  G.,  M.D.,  19,  York  Villas,  Prestonville,  Brighton, 

Corfield,  Mr.  C,  Church  Street,  St.  Day,  Cornwall. 

Cornelius,  Mr.  J.,  11,  Eegent  Place,  Teignmouth. 

Cornish,  Mr.  H.  E.,  24,  Market  Place,  Penzance. 

Cortis,  A.  B.,  F.C.S.,  12,  South  Street,  Worthing. 

Cory,  Mr.  J.  H.,  High  Street,  Newport,  I.W. 

Cossey,  Mr.  J.,  St.  John's,  Maddermarket,  Norwich, 

Costertou,  Mr.  H.  A.,  90,  Western  Eoad,  Brighton. 

Cotton,  Mr.  J.,  Church  Street,  St.  Helen's,  Lanes, 

Cotton,  Mr.  J.  M.,  1,  Waterloo  Eoad,  Burslem, 

Cottrill,  Mr.  G.  ,J. ,  Shepton  Mallet. 

Cottrill,  Mr.  J.  W.,  29,  Upper  Gloucester  Place,  N.W. 

Coulter,  Mr.  G.,  Wetherby,  Yorks. 

Coulter,  Mr.  J.,  19,  Queen's  Square,  Belfast. 

Coupland,  Mr.  J.,  20,  Eegent  Parade,  High  Harrogate. 

Coutts,  Mr.  A.,  Path-head,  Kirkcaldy,  N.  B, 

Cowgill,  Mr.  B.  B.,  Sowerby  Bridge,  Yorks. 

Cowgill,  Mr.  B.  H.,  48,  Manchester  Eoad,  Burnley. 

Cowley,  Mr.  W.,  Peel,  Isle  of  Man. 

Cox,  Mr.  A.,  Old  Hill,  near  Dudley. 

Cox,  Mr.  A.  H.,  St.  Martin's  Place,  Brighton. 

Crackle,  Mr.  W.  H.,  General  Hospital,  Nottingham. 

Crampton,  Mr.  .J.,  Post  Office,  Sawston,  Cambridge, 

Cranridge,  Mr.  J.,  Denaby,  Mexbro'. 

Crawshaw,  E.,  F.P.S.,  80,  Fann  Street,  Aldersgate  Street,  E.G. 

Cridland,  Mr.  F.  E.  J.,  27,  New  Broad  Street,  City, 

Cripps,  Mr.  J.,  Eeepham,  Norfolk. 

Crispe,  Mr.  J.,  4,  Cheapside,  E.G. 

Critchley,  Mr.  T.,  King  William  Street,  Blackburn. 

Croly,  T.  H.,  L.E.C.P.,  L.M.,  Doogort,  Achill,  Westport,  Co.  Mayo. 

Cromwell,  Mr.  0.,  19,  Notting  Hill  Terrace,  Kensington  Park,  W, 
Cronshaw,  Mr.  C,  198,  Manchester  Eoad  East,  Little  Hulton,  nr.  Bolton. 

Crook,  Mr.  C,  East  Thorpe,  Mirfield,  Yorks. 

Crook,  Mr.  W.  G.,  Pubhc  Analyst,  Norwich. 

Crosher,  Mr.  J.,  53,  Green  Street,  Calton,  Glasgow. 

Cross,  Mr.  C,  Winterton,  Lincolnshire. 

Cross,  Mr.  W.  G.,  junr.,  Mardol,  Shrewsbury, 

Crow,  Mr.  E.  L.,  Lee  Bridge,  Lewisham,  S.E, 

Crow,  Mr.  W.  E.,  20,  Lee  Street,  Louth. 

Croyden,  Mr.  C,  45,  Wigmore  Street,  W. 

Croyden,  Mr.  E.  H.,  Newcastle,  Staffs. 

Crozier,  Mr.  E.,  Clifton  Square,  Lytham. 

Cruickshank,  Mr.  J.,  5,  Union  Eoad,  Macduff,  N.B, 

Cruse,  Mr.  T.  H.,  Palmerston  Eoad,  Southsea, 

Cubitt,  Mr.  C,  17,  Market  Place,  Norwich. 

Cnbley,  Mr.  G.  A.,  4,  High  Street,  Sheffield. 

Cuff,  Mr.  J.  H.,  junr.,  291,  Camden  Eoad,  N, 

Cuff,  Mr.  E.  C,  25,  College  Green,  Bristol. 

Cullen,  Mr.  H.  H.,  205,  Holloway  Eoad,  London,  N. 

Cullingford.  Mr.  L.  ,J.,  85,  Pevensey  Eoad,  Eastbourne. 

Cullwick,  Mr.  H.  E.,  6,  Bailgate,  Lincoln. 

Cupiss,  Mr.  F. ,  The  Wilderness,  Diss. 

Curfew,  Mr.  .T.,  Flowery  Field,  Hyde. 

Curtis,  Mr.  H.,  178,  High  Street.'Lewes, 

Cussons,  Mr.  T.  T.,  Ossett. 

Cntcliffe,  Mr.  G.  J.,  7,  Strand,  Dawlish. 

Cutlibert,  Mr.  E.,  27,  Westgate,  Huddersfield. 

Cutting,  Mr.  T.  J.,  Finkle  Street,  Selby. 

Cutts,  Mr,  J,  N.,  29,  The  Crescent,  Morecambe, 
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Dadley,  Mr.  E.,  21,  Carter  Gate,  Nottingham. 

Dalby,  Mr.  E.  E.,  21,  Howick  Street,  Monkwearmouth  Shore. 

Dale,  Mr.  J.,  Ivy  Cottage,  Cornbrook,  Hulme,  Manchester. 

Dalmas,  Mr.  A.  St.,  40,  Belgi-ave  Gate,  Leicester. 

Dalwood,  Mr.  J.  H.,  Cheap  Street,  Sherborne,  Dorset. 

Dampney,  Mr.  E.  S.,  87,  Abingdon  Road,  Kensington,  W. 

Daniel,  Mr.  S. ,  30,  Harbour  Street,  Eainsgate. 

Darby,  S.,  F.I.C.,  F.C.S.,  140,  Leadenhall  Street,  E.G. 

Darling,  W.  H.,  F.I.C.,  F.C.S.,  12G,  Oxford  Street,  Manchester. 

DarUug,  Mr.  W.,  126,  Oxford  Street,  Manchester. 

Darnill,  Mr.  C,  13,  Charles  Street,  St.  James's,  W. 

Darroll,  Mr.  W.,  Clun,  Salop. 

Davenport,  Mr.  H.,  33,  Great  Eussell  Street,  W.C. 

Davenport,  Mr.  J.  T.,  33,  Great  Eussell  Street,  W.C. 

Davidson,  Mr.  C,  205,  Union  Street,  Aberdeen,  N.B. 

Davidson,  Mr.  J.  N.,  Dundee. 

Davies,  Mr.  D.  J.,  28,  Great  Darkgate  Street,  Aberystwith. 

Davies,  E.,  F.I.C.,  F.C.S.,  88,  Seel  Street,  Liverpool. 

Davies,  Mr.  E.  C.  J.,  England  House,  England  Lane,  N.W. 

Davies,  Mr.  J.  L.,  Hay,  Breconshire. 

Davies,  Mr.  J.  T.,  Walter's  Eoad,  Swansea. 

Davies,  Mr.  M.  P.,  Tenby. 

Davies,  R.  H.,  F.I.C.,  F.C.S.,  Apothecaries'  Hall,  Blackfriars,  E.G. 

Davis,  Mr.  D.  F.,  2,  High  Street,  Leominster. 

Davis,  Mr.  H.,  19,  Warwick  Street,  Leamington. 

Davis,  R.  H.  F.C.S.,  High  Harrogate. 

Davison,  Mr.  W.  H.,  High  Street,  Hastings. 

Dawson,  Mr.  0.  R.,  Belle  Vne  Eoad,  Southampton. 

Day,  Mr.  J.,  Chapeltown  Road,  Leeds. 

Day,  Mr.  J.  C.  T.,  136,  George  Street,  Limerick. 

Daykin,  Mr.  K.,  Church  Street,  Eipley,  Derbyshire. 

Deane,  J.,  F.L.S.,  17,  The  Pavement,  Clapham  Common,  S.W. 

Dechan,  Mr.  M.,  5,  Oliver  Place,  Hawick. 

Deck,  A.,  F.C.S.,  9,  King's  Parade,  Cambridge. 

Deering,  Mr.  A.,  30,  Lanvanor  Eoad,  Hollydale  Eoad,  Peckham,  S.E. 

Dennis,  Mr.  J.  W.,  77,  Eastgate,  Louth,  Lincolnshire. 

Dickie,  Mr.  J.,  89,  Victoria  Eoad,  Glasgow. 

Dickinson,  Mr.  D. ,  9,  Abbey  Street,  Derby. 

Dickinson,  Mr.  F.,  13,  St.  Mary  Street,  Stamford. 

Diver,  Mr.  B.,  Isleham,  Cambridgeshire. 

Dixon,  Mr.  H.,  1,  Eussell  Gardens,  Kensington,  W. 

Dixon,  Mr.  J.,  North  Kelsey,  near  Brigg,  Lincolnshire. 

Dixon,  Mr.  J.,  84,  Crosby  Street,  Maryi^ort. 

Dixon,  Mr.  W.  H.,  East  Grinstead. 

Dobbin,  Mr.  W.,  Belfast. 

Dobinson,  Mr.  T.,  125,  Newgate  Street,  Bishop  Auckland. 

Dobson,  Mr.  J.,  2,  Side,  Newcastle-on-Tj^ne. 

Dodge,  Mr.  W.,  Heaton  Norris,  Stockport. 

Doig,  Mr.  W.,  1,  Castle  Street,  Dundee. 

Donald,  Mr.  D.,  39,  George  Street,  Perth. 

Donaghey,  Mr.  J.  J.,  80,  Blackness  Eoad,  Dundee. 

Donovan,  Mr.  E.,  22,  Main  Street,  Blackrock,  Dublin. 

Doran,  Mr.  A.  E.,  Goldsmith's  Terrace,  Bray,  Ireland. 

Dott,  D.  B.,  F.E.S.E.,  Abbey  Hill  Chemical  Works,  Edinburgh. 

Downes,  Mr.  E.  J.,  136,  Lower  Baggott  Street,  Dublin. 

Downie,  Mr.  H.,  43  &  44,  Sandhill,  Newcastle-on-Tyne. 

Downing,  Mr.  J.  G.,  55,  High  Street,  Braintree. 

Drake,  Mr.  W.,  Wyke,  near  Bradford. 

Drane,  Mr.  W.,  11,  Clifton  Eoad,  Maida  Vale,  W. 

Draper,  H.  N.,  F.C.S.,  23,  Mary  Street,  Dublin. 
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Dresser,  Mr.  B.,  14,  Pavement,  York. 

Drew,  Mr.  B.,  91,  Blackmau  Street,  Soutliwark,  S.E 

Driver,  Mr.  T.,  Woolton,  Liverpool. 

Duck,  Mr.  W.  B.,  Hazeldean  House,  Warnborouglr  Eoacl,  Osford. 

Duddeu,  Mr.  E.  M.,  Orcliard  House,  Blagdon,  Bristol. 

Duncan,  Mr.  J.,  3-1,  Ashfield  Terrace,  Gibson  Street,  Hillhead,  Glasgow. 

Duncan,  Mr.  S.,  19,  West  Blackball  Street,  Greenock,  N.B. 

Duncan,  Mr.  W.,  13,  East  Princes  Street,  Rotbesay,  N.B. 

Dunkley,  Mr.  E.,  57,  Higb  Street,  Tunbridge  Wells. 

Dunlop,  Mr.  J.,  70,  Osborne  Street,  Hull. 

Dunn,  Mr.  H.,  31,  Otley  Eoad,  Sbipley,  Leeds. 

Dunn,  Mr.  J.,  3G0,  Scotswood  Eoad,  Newcastle-on-Tyne. 

Dunn,  Mr.  S.,  Fore  Street,  St.  Austell. 

Dunn,  Mr.  T.,  High  Street,  Selkirk. 

Dunstan,  W.  R.,  F.C.S.,  5,  Magdalen  Street,  Oxford. 

Dunwoody,  Mr.  .J.,  30,  Market  Street,  Sligo. 

Durden,  Mr.  H.,  13,  Cornbill,  Dorchester,  Dorset. 

Durrant,  Mr.  G.  E.,  Old  Cross,  Hertford. 

Dutton,  Mr.  F.,  15,  Town  Hall  Square,  Bolton. 

Dutton,  Mr.  J.,  Eock  Ferry,  Birkenhead. 

Dyer,  Mr.  W.,  Corn  Market,  Halifax. 

Dymond,  Mr.  T.  S.,  Byeullah  Park,  Enfield,  Middlesex. 

Dyson,  Mr.  A.,  Market  Street,  Bacup. 

Dyson,  Mr.  W.  B.,  35,  Gloucester  Eoad,  South  Kensington,  S.W. 

Earee,  Mr.  T.,  High  Street,  Staines. 

Earle,  Mr.  F.,  22,  Market  Place,  Hull. 

Earushaw,  Mr.  B.  K. ,  Eoyal  Victoria  Pharmacy,  Eastbourne. 

Earp,  Mr.  James,  Melbourne,  near  Derby. 

Eastman,  Mr.  J.  E.,  High  Eoad,  Tottenham. 

Eckersley,  Mr.  J.,  103,  Lees  Eoad,  Oldham. 

Edden,  Mr.  T.  L.,  Woolmer  Tower,  The  Grove,  Hammersmith,  W. 

Edgeler,  Mr.  W.  B.,  High  Street,  Petersfield,  Hants. 

Edisbury,  Mr.  J.  F.,  3,  High  Street,  Wrexham. 

Edwards,  Mr.  G.,  Stockport  Eoad,  Manchester. 

Edwards,  Mr.  H.,  Medical  Hall,  Caterham  Valley. 

Ekin,  C,  F.C.S.,  143,  New  Bond  Street,  W. 

Ekins,  A.  E.,  F.C.S.,  Market  Place,  St.  Albans. 

Elborue,  Mr.  W.,  Owen's  College,  Manchester. 

Eldridge,  Mr.  J.  H.,  Earlbam  Eoad,  Norwich. 

EUinor,  Mr.  G.,  Wicker  Pharmacy,  Spital  Hill,  Sheffield. 

EUiot,  Mr.  E.  J.,  69,  Church  Street,  Liverpool. 

Elliott,  Mr.  J.  D.,  3,  Orchard  Place,  Woolwich  Eoad,  Greenwich,  S.E. 

Elliott,  Mr.  J.  G.,  196,  Gibraltar  Street,  Sheflield. 

ElHott,  Mr.  R. ,  279,  High  Street,  Gateshead. 

Ellis,  Mr.  G.,  30,  London  Street,  Soutbport. 

Elhs,  Mr.  E.,  Terrace  Eoad,  Aberystwith. 

Ellis,  Mr.  T.  W.,  2,  Carr  Lane,  HuU. 

Ellis,  Mr.  W.,  Burnham,  Essex. 

Emerson,  Mr.  C,  8,  Church  Street,  West  Hartlepool. 

Emson,  Mr.  W.  N.,  Salisbury  Terrace,  Dorchester. 

Ereaut,  Mr.  G.,  10,  Bath  Street,  Jersey. 

Evans,  Mr.  C.  E.,  Moretou  Hampstead,  Devon. 

Evans,  Mr.  C.  J.,  Cievcdon  Pharmacy,  Clevedon. 

Evans,  Mr.  D.  C,  Maidstone. 

Evans,  Mr.  E.,  George  Lane,  Woodford,  Essex. 

Evans,  Mr.  E.,  56,  Hanover  Street,  Liverpool. 

Evans,  Mr.  E.,  junr.,  50,  Hanover  Street,  Liverpool. 

Evans,  G.,  F.C.S.,  7,  Stepney  Street,  Llanelly. 

Evans,  Mr.  I.  H.,  Medical  Hall,  Market  Cross,  Lymm. 
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Evans,  Mr.  J.,  1,  Church  Street,  Oswestiy, 

Evans,  J.,  M.I).,  id,  Dawson  Street,  DubHn. 

Evans,  Mi\  J.  J.,  5(5,  Hanover  Street,  Liverpool. 

Evans,  Mr.  J.  J.  0.,  1,  Orchard  Gardens,  Teignmouth. 

Evans,  Mr.  W.  P.,  56,  Hanover  Street,  Liverpool. 

Exley,  Mr.  J.,  -18,  Hunslet  Lane,  Leeds. 

Eyre,  Mr.  J.  S. ,  High  Street,  Launceston,  Cornwall. 

Pairbank,  Mr.  F.  W.,  Hambrook,  near  Bristol. 

Fail-burn,  Mr.  J.,  Northallerton. 

Fairclough,  Mr.  R.  A.,  11,  Edmund  Place,  Aldersgate  Street,  E.G. 

Fairgrieve,  Mr.  T.,  Clerk  Street,  Edinburgh. 

Farnworth,  Mr.  Walter,  Blackburn. 

Farnworth,  Mr.  W.,  49,  King  William  Street,  Blackburn. 

Farr,  Mr.  J.,  Crown  Street,  Halifax. 

Farrage,  Mr.  R.,  Eothbury,  Morpeth. 

Farries,  T.,  F.I.C.,  F.C.S.,  16,  Coleman  Street,  E.C 

Farthing,  Mr.  T.  W. ,  4,  Park  Cottage,  Stoke,  Devonport. 

Faulkner,  Mr.  PI.,  Pillgwenlly,  Newport,  Monmouthshire. 

Faulkner,  Mr.  J.  E.,  33  ,LadiDroke  Grove  Eoad,  W. 

Faull,  Mr.  J.,  Westgate,  Bradford,  Yorks. 

Fazan,  Mr.  C.  H. ,  1,  West  End  Terrace,  Turnham  Green. 

Feaver,  Mr.  J.,  71,  Bohemia  Eoad,  near  Hastings. 

Fenwick,  Mr.  J.,  17,  Bute  Terrace,  Queen's  Park,  Glasgow. 

Ferguson,  Mr.  W.  K.,  53,  Great  George  Street,  Leeds. 

Ferneley,  Mr.  C,  61,  Ty thing,  Worcester. 

Ferriday,  Mr.  E.  J.  P.,  Market  Street,  Oakengates,  Salop. 

Fewtrell,  Mr.  J.,  11),  Main  Street,  Tiirriff,  N.B. 

Field,  Mr.  A.  W.,  10,  Nevill  Street,  Southport. 

Field,  Mr.  W.  C,  9,  North  Street,  Taunton. 

Fielden,  Mr.  V.  G.  L. ,  Oxford  Buildings  Pharmacy,  Belfast. 

Fingland,  Mr.  J.,  Thornhill,  Dumfries. 

Fiulay,  Mr.  J.,  Hadden's  Medical  Hall,  Skibbereeu,  Co.  Cork. 

Firth,  Mr.  W.,  Barker  Street,  Oldham. 

Fisher,  Mr.  F.  D.,  1,  Market  Place,  Grantham. 

Fisher,  Mr.  F.  W.,  High  Street,  Eamsgate. 

Fisher,  Mr.  H.  A.,  35,  High  Street,  Eamsgate. 

Fisher,  Mr.  J.  J.,  29,  Bank  Street,  Carlisle. 

Fisher,  Mr.  T.,  97,  Eoxburgh  Street,  Greenock,  N.B. 

Fitch,  E.,  F.G.S.,  F.S.A.,  Market  Place,  Norwich. 

Fitt,  Mr.  F.  E.,  Barking,  Essex. 

Fitzgerald,  Mr.  A.  H.,  care  of  Messrs.  Johnson  &  Sons,  23,  Cross 

Street,  Finsbury,  E.C. 
Fitzhugh,  E.,  F.C.S.,  Long  Eow,  Nottingham. 
Fleemiug,  Mr.  W. ,  Queen  Square,  Wolverhampton. 
Fletcher,  F.  W.,  F.C.S.,  56,  Hamilton  Eoad,  Highbury,  N. 
Fletcher,  Mr.  J. ,  23,  King  Street,  Dudley. 
Fletcher,  Mr.  J.,  Montpellier  Avenue,  Cheltenham. 
Fletcher,  ftlr.  T.  B. ,  IS,  Melbourne  Street,  Nottingham. 
Flint,  Mr.  C.  B.,  Dowanhill,  Glasgow. 
Flint,  Mr.  .J.,  Eanelagh  Place,  Liverpool. 
Flhitan,  Mr.  F.  E.,  VVeybridge,  Surrey. 
Floyd,  Mr.  J.,  Bury  St.  Edmunds. 
Flux,  Mr.  W.,  3,  East  India  Avenue,  E.C. 
Forbes,  Mr.  J.  W.,  65,  Newport  Street,  Bolton,  Lanes. 
Forbes,  Mr.  W.  T.,  Eeigate. 
Ford,  Mr.  E.  B.,  3,  George  Street,  Pontypool. 
Ford,  Mr.  J.,  High  Street,  Kirriemuir. 
Forewell,  Mr.   H.,  Butler's   Medical    Hall,  Lower   Sackville  Street, 

Dublin. 
Forrest,  Mr.  E.  W.,  319,  Crown  Street,  Glasgow. 
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Forster,  Mr.  E.  H.,  Castle  Street,  Dover. 

Forth,  Mr.  W.,  897,  High  Street,  Cheltenham. 

Foster,  Mr.  A.  J.,  The  Banks,  Rochester. 

Foster,  Mr.  F.,  29,  St.  Nicholas  Street,  Scarborough. 

Foster,  Mr.  F.  H.,  2,  Bank  of  England  Place,  Plymouth. 

Foster,  Mr.  J.,  CoUumpton. 

Foster,  Mr.  J.,  25,  English  Street,  Carlisle. 

Foster,  W.,  B.A.,  F.I.C.,  F.C.S.,  Middlesex  Hospital,  W. 

Foulkes,  Mr.  W.  H.,  20,  High  Street,  Bhyl,  Flints. 

Foulkes,  Mr.  W.  J.,  Birkenhead. 

Fowler,  Mr.  W.  E.,  122,  Queen  Street,  Portsea. 

Fox,  Mr.  A.  E.,  56,  Snig  Hill,  Sheffield. 

Fox,  Mr.  C.  .J.,  3,  Eegent  Terrace,  Lower  AddiscombeEoad,  Croydon. 

Fox,  Mr.  W.,  109,  Bethnal  Green  Eoad,  E. 

Francis,  Mr.  G.,  Market  Place,  Eomsey,  Hants. 

Francis,  Mr.  G.  B.,  5,  Coleman  Street,  E.G. 

Francis,  G.  B.,  F.C.S.,  5,  Coleman  Street,  E.G. 

Francis,  Mr.  T.  H.,  101,  High  Holborn,  W.C. 

Francis,  Mr.  W.  H.,  5,  Coleman  Street,  E.G. 

Frankland,  Prof.  E.,  D.G.L.,  F.E.S.,  The  Yews,  Eeigate. 

Franklin,  Mr.  A.,  60,  West  Street,  Fareham. 

Franks,  Mr.  A.,  35,  Addington  Street,  Earasgate. 

Eraser,  Mr.  A.,  1,  Hailes  Street,  Edinburgh. 

Fraser,  Mr.  A.,  58,  Hanover  Street,  Liverpool. 

Eraser,  Mr.  A.,  Medical  Hall,  Largs,  N.B. 

Frazer,  Mr.  D.,  127,  Buchanan  Street,  Glasgow. 

Freeman,  Mr.  E.,  Ledbury,  Herefordshire. 

Freestone,  Mr.  T.  M.,  Bedminster  Parade,  Bristol. 

Froggatt,  Mr.  T.  W.,  Eyam,  ria  Sheffield. 

Froom,  Mr.  W.  H.,  75,  Aldersgate  Street,  E.G. 

Frost,  Mr.  G.,  7,  Corn  Market,  Derby. 

Fudge,  Mr.  C.  W.,  Shepton  Mallet.  ' 

Fuller,  Mr.  J.,  20,  Dalberg  Eoad,  Brixton,  S.W. 

Furness,  Mr.  J.  M.,  137,  Fitzwilham  Street,  Sheffield. 

Furniss,  Mr.  T.,  Ill,  Eocky  Lane,  Newsham  Park,  Liverpool. 

Fyvie,  Mr.  J.  G.,  9,  Diamond,  Coleraiue. 

Gabriel,  Mr.  J.  W.,  82,  City  Eoad,  E.G. 
Gadd,  Mr.  H.,  97,  Fore  Street,  Exeter. 
Gadd,  Mr.  E.,  1,  Harleyford  Eoad,  Vauxhall,  S.E. 
Gadd,  Mr.  W.  F.,  Granville  House,  Queen  Street,  Kamsgate. 
Gaitskell,  Mr.  J.,  Gosforth,  via  Carnforth. 
Gale,  Mr.  H.,  Address  unknown. 
Gale,  S.,  F.LC.,  F.G.S.,  225,  Oxford  Street,  W. 
Galloway,  Mr.  G.  E. ,  13,  Castle  Street,  Inverness. 
Galloway,  Mr.  J.  B.,  134,  St.  James  Street,  Liverpool. 
Gait,  Mr.  W.  D.,  Thornley,  Ferry  Hill,  Durham. 
Galwey,Mr.  E.  J.,  49,  Grafton  Street,  Dublin. 
Gamble,  Mr.  A.  G.,  Avenue  Eoad,  Grantham. 
Gamley,  Mr.  D.,  2,  Grange  Eoad,  Edinburgh. 
Gardner,  Mr.  W.,  King's  College  Hospital,  W.C. 
Garner,  Mr.  ,J.,  119,  High  Street,  Kensington,  W. 
Garrett,  Mr.  T.  P.,  171,  Commercial  Street,  Newport,  Mon. 
Garside,  Mr.  S.  A.,  (i.  Aushton  Street,  Ormskirk. 
Gascoigne,  Mr.  G.,  18,  High  Street,  Kidderminster. 
Gater,  Mr.  .T.,  Victoria  Eoad,  Peckham,  S.E. 
Gaynor,  Mr.  P.,  Oldcastle,  Meath. 

_Godge,  Mr.  W.  S.,  90,  St.  John  Street,  Clerkcnwell,  E.G. 
Geddes,  IMr.  G.,  Main  Street,  Abercliirder,   Banffshire. 
Goddes,  Mr.  W.,  Werncth,  Oldham. 
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Gee,  Mr.  (K,  High  Street,  Saiulbacli,  Cheshiie. 

George,  Mr.  H.,  G8,  Broad  Street,  Worcester. 

George,  Mr.  I.,  170,  Kiug  Street,  Great  Yarmouth. 

George,  Mr.  J.  E.,  Hirwaiu,  near  Aberdare. 

George,  Mr.  .T.  I.,  West  Street,  Wlgton,  Cumberlaud. 

Gerard,  Mr.  G.  R.,  Great  Bedwin,  Wilts. 

Gerrard.  A.  W..  F.C.S.,  University  College  Hospital,  W.C. 

Gibb,  Mr.  E.,  New  Byth,  Turriff. 

Gibbons,  Mr.  G.,  24,  West  Street,  Weston-super-Mare. 

Gibbous,  Mr.  T.  G.,  11,  Market  Street,  Manchester. 

Gibbs,  Mr.  J.,  53d,  Terminus  Eoad,  Eastbourne. 

Gibson,  Mr.  A.,  Leven,  Fife. 

Gibson,  Mr.  B.  W.,  Barnard  Castle,  Durham. 

Gibson,  Mr.  F.  J.,  Heathton  Place,  St.  Mark's  Road,  Wolverhampton. 

Gibson,  Mr.  J.,  102,  Upper  Brook  Street,  Manchester. 

Gibson,  Mr.  J.  P.,  Hexham. 

Gibson,  Mr.  R.,  Erskine  Street,  Hulme,  Manchester. 

Gibson,  Mr.  W.  H.,  107,  lung's  Road,  Brighton. 

Giles,  Mr.  R.  W.,  60,  Nevern  Square,  S.W. 

Gill,  Mr.  G.,  Chapel  Lane,  Bingley. 

Gill,  Mr.  H.,  Boston  Spa,  Yorkshire. 

Gill,  Mr.  J.,  43,  Piccadilly,  Manchester. 

Gill,  Mr.  J.  W.,  57,  Broad  Street,  Pendleton,  Manchester. 

Gill,  Mr.  W.,  183,  Radford  Road,  Hyson  Green,  Nottingham. 

Gill,  Mr.  W.,  1,  West  Street,  Tavistock. 

Gillett,  Mr.  J.,  10,  Nevill  Street,  Southport. 

Gilmour,  Mr.  G.,  15,  Morrison  Street,  Kingston,  Glasgow. 

Gilmour,  Mr.  W.,  11,  Elm  Row,  Edinburgh. 

Gimblett,  Mr.  W.,  73,  Union  Street,  Ryde,  Isle  of  Wight. 

Ginns,  Mr.  A.  B.,  Rothwell,  Northamptonshire. 

Glaisyer,  Mr.  T.,  12,  North  Street,  Brighton. 

Glazier,  W.  H.,  F.C.S.,  42,  Fiuchley  Road,  N.W. 

Glegg,  Mr.  J.,  Park  House,  Lochhead,  Aberdeen. 

Glover,  Mr.  3.  S.,  282,  Manchester  Street,  Werneth,  Oldham. 

Gloyne,  Mr.  C.  G.,  Dewsbury. 

Goldfinch,  Mr.  G.,  7,  Brent  Terrace,  Hendon,  N.W. 

Golding,  Mr.  .J.  F.,  172,  Albany  Street,  N.W. 

Good,  Mr.  T.,  31,  High  Street,  Lowestoft. 

Goodliffe,  Mr.  G.,  17,  Rendezvous  Street,  Folkestone. 

Goodwin,  Mr.  J.,  Lower  Clapton,  E. 

Gordelier,  Mr.  W.  G.,  39,  High  Street,  Sittingbourue. 

Gordon,  Mr.  W.,  76,  King  Street,  Aberdeen. 

Goskar,  Mr.  J.  J.,  1,  Carlisle  Ci.xcus,  Belfast. 

Gossop,  Mr.  G.  K.,  88,  Church  Street,  Great  Grimsby. 

Gostling,  Mr.  J.  H.,  Halesworth. 

Gostling,  Mr.  T.  P.,  Diss. 

Gould,  Mr.  J.,  Red  Lion  Square,  Newcastle,  Staffs. 

Gowaus,  Mr.  -J.,  21,  High  Street,  Perth,  N.B. 

Granger,  Mr.  E.  J.,  Upper  Clapton,  E. 

Grant,  Mr.  T.,  Malvern  House,  Clevedon. 

Grant,  Mr.  W.,  High  Street,  Blairgowrie. 

Gravill,  E.  D.,  F.R.M.S.,  300,  High  Holborn,  W.C. 

Gray,  Mr.  C,  12,  Church  Street,  Bilston,  Staffordshire. 

Greaves,  Mr.  A.,  Chesterfield. 

Greaves,  Mr.  -J.,  Oxford  Terrace,  Canton,  Cardiff. 

Greaves,  Mr.  W.  S.,  Ironville,  Alfreton. 

Green,  Mr.  J.,  19,  Wood  Street,  Swindon. 

Green,  Mr.  J.  H.,  Top  of  Catherine  Hill,  Frome. 

Green,  Mr.  S.,  2,  York  Place,  Nuuhead,  S.E. 

Greenall,  Mr.  A.,  10,  South  Road,  Waterloo,  near  Liverpool. 
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Greenish,  H.  G.,  F.I.C.,  20,  New  Street,  Dorset  Square,  N.W. 

Greenish,  T.,  F.C.S.,  F.R.M.S.,  20,  New  Street,  Dorset  Square,  N.W. 

Greenish,  Mr.  T,  E.,  5,  Bathurst  Street,  Sussex  Square,  W. 

Greeusill,  Mr.  H.  W.,  Fishponds. 

Greenwell,  Mr.  R.  H.,  Chester-le-Street. 

Greenwood,  Mr.  S.,  208,  Otley  Road,  Bradford. 

Greig,  Mr.  W.,  59,  Glassford  Street,  Glasgow. 

Griffin,  Mr.  T.,  High  Street,  Weybridge,  Surrey. 

Griffith,  Mr.  E.,  High  Street,  Slough. 

Griffiths,  Mr.  E.  H.,  Market  Street,  Kidsgrove. 

Grimwade,  Mr.  E.  W.,  Mildmay  Chambers,  82,  Bishopsgate  Street,  E.G. 

Grindley,  Mr.  G.  H.,  13G,  Lower  Baggot  Street,  Dublin. 

Griudley,  Mr.  W.,  6,  Northgate  Street,  Chester. 

Grisbrook,  Mr.  E.,  Windsor,  Berks. 

Giisbrook,  Mr.  S.,  51,  WeUington  Street,  Woolwich,  S.E. 

Grose,  Mr.  N.  M.,  5,  Castle  Street,  Swansea. 

Groves,  Mr.  E.  H.,  Blandford. 

Groves,  T.  B.,  F.C.S.,  Weymouth. 

Guest,  Mr.  G.  C,  1,  Dale  Street,  Burslem. 

Gudgen,  Mr.  F.  G.,  6,  Albert  Place,  High  Eoad,  Chiswick,  Middlesex. 

Guiler,  Mr.  J.,  25,  High  Street,  Belfast. 

Gulliver,  Mr.  W.,  G,  Lower  Belgrave  Street,  Pimlico,  S.W. 

Gunn,  Mr.  W.,  Market  Place,  Duns,  N.B. 

Gurnell,  Mr.  W.,  .34,  Union  Street,  Ryde,  Isle  of  Wight. 

Guy,  Mr.  F.,  12,  North  Street,  Brighton. 

Guyer,  J.  B.,  F.C.S.,  11,  Strand,  Torquay. 

Hackman,  Mr.  L.  L.,  Lake  Eoad,  Landport,  Hants. 

Haddock,  Mr.  J.,  27,  Chapel  Street,  Leigh,  Lanes. 

Hadfield,  Mr.  J.,  20,  Cheetham  Street,  Eochdale. 

Hadingham,  Mr.  J.  W.,  208,  High  Street,  Deptford,  S.E. 

Haines,  Mr.  J.  J.,  Market  Place,  Bromsgrove. 

Hall,  Mr.  A.  L.,  The  Cross,  Wiuchcombe. 

HaU,  F.,  M.E.C.S.,  1,  Jermyn  Street,  S.W. 

Hall,  Mr.  F.,  Address  unknown. 

Hall,  Mr.  H.  S.,  Stretford  Eoad,  Manchester. 

Hall,  Mr.  P.,  118,  Grey  Street,  Newcastle-oivTyne. 

Hall,  Mr.  E.  A.,  80,  Westgate,  Grantham. 

Hall,  Mr.  S.,  Littleborough,  near  Manchester. 

Hall,  Mr.  T.  H.,  80,  Drayton  Park,  N. 

Hall,  Mr.  W.,  Market  Street,  Lancaster. 

Hallaway,  Mr.  J.,  52,  Castle  Street,  Carhsle. 

Hallawell,  Mr.  J.,  63,  Wood  Street.  Liverpool. 

Haller,  Mr.  F.  W.,  79,  High  Street,  Boston. 

Hambrook,  Mr.  J.  B.,  6,  Stroud  Street,  Dover. 

Hamilton,  J.  T.,  M.D.,  3,  Lower  Sackville  Street,  Dublin. 

Hamilton,  Mr.  AV.,  Barrow-on-Humber. 

Hammertou,  Mr.  E.,  28,  High  Street,  Colchester. 

Hammond,  Mr.  W.  H.,  1,  Caroline  Street,  Hull. 

Hamp,  Mr.  J.  Worcester  Street,  Wolverhampton. 

Hampson,  Mr.  E.,  205,  St.  John-street  Eoad,  E.G. 

Hanbury,  C,  F.LC,  F.C.S.,  Plough  Court,  Lombard  Street,  E.G. 

Hanbury,  F.J.,  F.L.S.,  Plough  Court,  Lombard  Street,  E.G. 

Hardeman,  Mr.  J.,  55,  Bury  New  Eoad,  Manchester. 

Hardie,  Mr.  J.,  08,  High  Street,  Dundee. 

Harding,  Mr.  J.,  30,  King's  Head  Street,  Harwich. 

Hardwick,  Mr.  S.,  21,  Commercial  Eoad,  Bournemouth. 

Hardwicke,  Mr.  J.  E.,  4,  Meat  Market,  Bury  St.  Edmunds. 

Hardy,  Mr.  J.,  North  Street,  Bishop's  Stortford. 

Hardy,  Mr.  S.  G.,  177,  Eegent  Street,  W. 
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Hargraves,  Mr.  H.  L.,  30,  High  Street,  Oldham. 

Hargreaves,  Mr.  M.,  108,  Fylde  Eoad,  Prestou,  Lanes. 

Harland,  Mr.,  Wellington  Street,  Eccles. 

Harley,  Mr.  J.,  3,  James's  Square,  Crieff,  N.B. 

Harold,  Mr.  J.  P.,  !)7,  Guilford  Street,  Paisscll  Square,  W.C. 

Harpley,  Mr.  K.  B.,  34,  Church  Street,  West  Hartlepool. 

Harrington,  Mr.  A.,  Xeedliam  Market,  Suffolk. 

Harrington,  Mr.  A.,  jun.,  Walsham-le-Willows,  Suff'olk. 

Harrington,  W.,  L.A.H.D.,  80,  Patrick  Street,  Cork. 

Harris,  Mr.  E.  W.,  128,  High  Street,  Merthyr  Tydfil. 

Harrison,  Mr.  J.,  33,  Bridge  Street,  Sunderland. 

Harrison,  Mr.  J.,  2,  Market  Street,  St.  Helen's,  Lanes. 

Harrison,  Mr.  E.,  Farnworth,  near  Bolton. 

Harrison,  Mr.  T.  E.,  North  Street,  Sleaford. 

Harrison,  Mr.  W.,  Headingley. 

Harrison,  Mr.  W.  B.,  6,  Bridge  Street,  Sunderland. 

Harrop,  Mr.  J.  H.,  13,  Queen's  Terrace,  St.  John's  Wood,  N.W. 

Harrop,  Mr.  W.  H.,  Hightown,  Crewe. 

narrower,  Mr.  P.,  136,  Coweaddens  Street,  Glasgow. 

Hart,  Mr.  J.,  131,  Embden  Street,  Hulme,  Manchester. 

Hart,  Mr.  J.,  130,  Newport  Street,  Bolton. 

Hart,  Mr.  T.,  2,  Armadale  Street,  Dennistown,  Glasgow, 

Hart,  Mr.  T.,  72,  Lancashire  Hill,  Stockport. 

Hartley,  Mr.  John,  1,  Church  Eoad,  Lytham. 

Hartley,  Mr.  S.,  High  Street,  Harrow-on-the-Hill. 

Harvey,  Mr.  E.,  6,  Giltspur  Street,  E.C. 

Harvey,  S.,  F.C.S.,  South  Eastern  Laboratory,  Canterbury. 

Harvey,  Mr.  W.  B.,  Frome,  Somerset. 

Harvey,  Mr.  W.  E.,  98,  Humherstone  Eoad,  Leicester. 

Harvie,  Mr.  G.,  Princes  Street,  Helensburgh. 

Harvie,  Mr.  J.,  68,  Stirling  Street,  Airdrie,  N.B. 

Harwood,  Mr.  E.  G.,  92,  Clarence  Street,  Bolton. 

Hai-wood,  Mr.  H.  T.,  Hendford,  Yeovil,  Somerset. 

Haslett,  Mr.  J.  H.,  18,  North  Street,  Belfast. 

Hasselby,  Mr.  E.  H.,  1,  Eversheld  Place,  St.  Leouards-on-Sea. 

Hasselby,  Mr.  T.  J.,  1,  Baxtergate,  Doncaster,  Yorkshire. 

Hatch,  Mr.  E.  M.,  Claremont  House,  Eedland,  Bristol. 

Hatrick,  Mr.  J.  B.,  18,  Gilmom-  Street,  Paislev. 

Ha\dU,  Mr.  P.  W.,  15,  Fore  Street,  Tiverton,  Devon. 

Hawkins,  Mr.  T.,  32,  Ludgate  HiU,  E.C. 

Hayes,  Mr.  J.,  Great  Warley,  Essex. 

Hayes,  Mr.  W.,  12,  Grafton  Street,  DuWin. 

Hayhoe,  Mr.  W.,  105,  Manchester  Eoad,  Cubitt  Town,  E. 

Hayles,  Mr.  B.  H.,  Broadway,  Ealing,  Middlesex. 

Hayman,  Mr.  A.,  New  Street,  Neath. 

Hayton,  Mr.  J.  W.,  99,  Gilesgate,  Durham. 

Hazard,  Mr.  J.  D.,  Bournemouth. 

Hearder,  Mr.  H.  P.,  24,  Westwell  Street,  Plymouth. 

Hearder,  Mr.  W.,  Eocombe,  Torquay. 

Heath,  Mr.  A.,  114,  Ebury  Street,  S.W. 

Heathcote,  Mr.  H.  C,  Winster,  Derbyshire. 

Heaton,  Prof.  C.  W.,  F.I.C.,  F.C.S.,  Charing  Cross  Hospital,  W.C. 

Hefford,  Mr.  C,  Queen  Street,  Derby. 

Hemingway,  Mr.  A.,  20,  Portman  Street,  W. 

Hemingway,  Mr.  E.,  20,  Portman  Street,  W. 

Hemingway,  Mr.  W.,  20,  Portman  Street,  W, 

Henderson,  Mr.  C,  Wibsey,  near  Bradford. 

Hemy,  Mr.  J.  H.,  21,  Duff  Street,  Macduff. 

Henry,  Mr.  J.  P.,  97,  DonegaU  Street,  Belfast. 

Henry,  Mr.  S.  E.,  Payne's  Medical  Hall,  Holywood,  Ireland. 
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Herring,  Mr.  W.  C,  40,  Aldersgate  Street,  E.G. 

Heslo}),  Mr.  H.  H.,  Kingswinford,  near  Dudley. 

Hewlett,  Mr.  C.  J.,  40,  41,  &  42,  Charlotte  St. ^  Great  Eastern  St.,  E.G. 

Hey,  Mr.  D.,  Hebden  Bridge,  Yorks. 

Heywood,  J.  S.  G.,  F.C.S.,  19,  Inverness  Terrace,  W. 

Hick,  Mr.  A.,  High  Street,  Wath-on-Dearne. 

Hickey,  Mr.  E.  L.,  199,  King's  Road,  Chelsea,  S.W. 

Hickin,  Mr.  H.,  Mardol  Head,  Shrewsbury. 

Higgins,  Mr.  W.,  Borough,  Farnham,  Surrey. 

Hill,  Mr.  A.,  27,  Oxford  Street,  South  Heigham,  Norwich. 

Hill,  Mr.  A.  B.,  101,  Southwark  Street,  S.E. 

Hillier,  Mr.  H.,  15,  Old  Bond  Street,  Bath. 

Hills,  T.  H.,  F.I.C.,  F.C.S.,  225,  Oxford  Street,  W. 

Hills,  W.,  F.C.S.,  225,  Oxford  Street,  W. 

Hind,  Mr.  T.  W.  L.,  Kendal. 

Hinds,  Mr.  J.,  127,  Gosford  Street,  Coventry. 

Histed,  Mr.  E.,  2,  Upper  St.  James  Street,  Brighton. 

Hitchin,  Mr.  Pi.,  54,  St.  James'  Street,  Burnley. 

Hitcbman,  Mr.  H.,  Market  Place,  Kettering. 

Hobson,  Mr.  C.,  Market  Place,  Beverley. 

Hobson,  Mr.  H.,  89,  Ablewell  Street,  Walsall. 

Hocken,  Mr.  J.,  31,  Old  Hall  Street,  Liverpool. 

Hodges,  Prof.  J.  F.,  M.D.,L.A.,F.C.S.,F.I.G.,  Queen's  College,  Belfast. 

Hodges,  Mr.  W.,  Eastgate  Row,  Chester. 

Hodgkinsou,  Mr.  C,  198,  Upper  Whitecross  Street,  E.G. 

Hodgkinson,  Mr.  J.  S.,  Matlock  Bridge. 

Hodgkinson,  Mr.  W.,  198,  Upper  Whitecross  Street,  E.G. 

Hodgson,  Mr.  A.,  3,  Millbrook  Place,  Harrington  Square,  N.W. 

Hodkinson,  Mr.  J.,  Mill  Street,  Macclesfield. 

Hodsoll,  Mr.  T.  W.  H.,  11,  Sturt  Street,  Shepherdess  Walk,  N. 

Hogg,  Mr.  R.,  1,  Southwick  Street,  Hyde  Park,  W. 

Holdsworth,  Mr.  T.  W.,  31,  Steelhouse  Lane,  Birmingham. 

Holgate,  Mr.  S.  V.,  29,  Long  Row,  Nottingham. 

Holliday,  Mr.  T.,  5,  High  Street,  West  Bromwich. 

Holmes,  Mr.  C.  J.,  16,  Cambridge  Street,  Hyde  Parle,  V,. 

Holmes,  E.  M.,  F.L.S.,  17,  Bloomsbury  Square,  W.G. 

Holmes,  Mr.  F.  G.,  Brill. 

Holmes,  Mr.  P.,  11,  Strand,  Torquay. 

Holmes,  Mr.  T.,  32,  Seymour  Road,  Sharpies,  near  Bolton. 

Holmes,  Mr.  W.  M.,  63,  Lupus  Street,  Belgravia  South,  S.W. 

Holroyd,  Mr.  W.,  31,  Duke  Street,  St.  James,  S.W. 

Hood,  W.,  M.R.G.S.,  Gastlegate,  York. 

Hooper,  Mr.  L.,  43,  King  William  Street,  E.G. 

Hopkin,  Mr.  W.  K.,  16,  Gross  Street,  Hatton  Garden,  E.G. 

Hopkinson,  Mr.  T.,  44  &  45,  High  Street,  Grantham. 

Hopwood,  Mr.  T.  S.,  Richmond,  Surrey. 

Hornby,  Mr.  A.,  8,  Larkfield  Road,  Richmond,  Surrey. 

Horncastle,  Mr.  J.,  17,  Craven  Road,  Westbourue  Terrace,  W. 

Horner,  Mr.  E.,  Mitre  Square,  Aldgate,  E.G. 

Horner,  Mr.  E.,jun.,  Mitre  Square,  Aldgate,  E.G. 

Horrcll,  Mr.  A.  G.  J.,  Dartford. 

Horsfall,  Mr.  J.,  Aughton  Road,  Birkdale,  Southport. 

Horsfield,  Mr.  J.  N.,  Sweet  Street,  Leeds. 

Horsley,  Mr.  T.  W.,  274,  Portobello  Road,  Nottiug  Hill,  W. 

Hothersall,  Mr.  J.,  25,  Staudishgatc,  Wigau. 

Houghton,  Mr.  T.,  52,  St.  Clements,  Oxford. 

How,  Mr.  W.,  52,  South  Street,  Dorchester. 

Howard,  D.,  F.LG.,  F.G.S.,  Stratford,  E. 

Howard,  Mr.  W.  D.,  Lord's  Meade,  Tottenham. 

Howell,  JMr.  M.,  61,  High  Street,  Peckham,  S.E. 
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Howie,  Mr.  W.  L.,  Coinbrook  House,  Eccles,  Lanes. 

Hewlett,  Mr.  H.  J.,  Stafford  House,  Forton  lload,  Gosport. 

Howortb,  Mr.  J.,  Market  Place,  Doncaster. 

Hucklebridge,  Mr.  J.  M.,  116,  Ebury  Street,  S.  W. 

Huggett,  Mr.  S.,  128,  Prescot  Road,  Fairfield,  Liverpool. 

Huggins,  Mr.  11.,  199,  Strand,  W.C. 

Hughes,  Mr.  E.,  11,  Market  Place,  Altrincham,  Cheshire. 

Hughes,  Mr.  E.  G.,  Victoria  Street,  Manchester. 

Hughes,  Mr.  J.,  14,  Wind  Street,  Swansea. 

Hughes,  Mr.  J.  M.,  48,  Fullram  Road,  S.W. 

Hughes,  Mr.  L.  S.,  Maple  Road,  Penge,  S.E. 

Hugill,  Mr.  J.,  14  &  15,  Miles  Lane,  Cannon  Street,  E.C. 

Hume,  Mr.  A.,  63,  Northumberland  Street,  Newcastle-on-Tyne. 

Hume,  Mr.  J.  W.  D.,  Alexander  Terrace,  Clapham  Road,  Lowestoft. 

Humphry,  Mr.  H.,  Dartmouth. 

Hunt,  Mr.  A.,  Fore  Street,  Exeter. 

Hunt,  Mr.  C,  29,  Chapel  Street,  Belgrave  Square,  S.W. 

Hunt,  Mr.  L.,  2,  Albert  Bridge,  Manchester. 

Hunt,  Mr.  R.,  45,  High  Street,  Winchester. 

Hunt,  Mr.  T.,  Workhouse,  Liverpool. 

Hunter,  Mr.  F.  W.,  4,  Westmoreland  Road,  Newcastle-on-Tyue. 

Hunter,  Mr.  G.,  Withernsea,  Yorks. 

Hunter,  Mr.  J.  C,  99,  Great  Western  Road,  Glasgow. 

Hurley,  Mr.  E.  W.,  137,  Lewisham  High  Road,  S.E. 

Huskisson,  H.  0.,  F.I.C.,  F.C.S.,  F.L.S.,  Swinton  Street,  Gray's  Inn 

Road,  W.C. 
Hutcheou,  Mr.  W.,  21,  High  Street,  Bonnyrigg,  Midlothian. 
Hutchins,  Mr.  C,  Wind  Street,  Neath. 
Hutton,  Mr.  H.,  Lighthorne. 
Hyslop,  Mr.  J.  C,  39,  Church  Street,  N.W. 

Illingworth,  Mr.  G.  S.,  5,  Nettisdale  Road,  Pollokshields,  Glasgow. 
Ince,  J.,  F.L.S.,  F.C.S.,  F.G.S.,  11,  St.  Stephen's  Avenue,  Shepherd's 

Bush,  W. 
Ingall,  Mr.  J.,  Ashford,  Kent. 
Ingham,  Mr.  J.,  Upper  Tooting,  S.W. 
Insull,  Mr.  E.  S.,  54  &  56,  Lichfield  Street,  Hanley. 
Ismay,  Mr.  J.  G.,  Groat  Market,  Newcastle-on-Tyne. 
Ison,  Mr.  Jno.,  Wellington. 

Ive,  Mr.  W.,  115,  Gloucester  Road,  South  Kensington,  S.W. 
Izod,  Mr.  J.,  Church  Road,  Upper  Norwood,  S.E. 

Jackson,  A.  H,  B.Sc,  F.C.S.,  Strangeways,  Manchester. 

Jackson,  Mr.  BarnetE.,  Palace  Buildings,  Harpurhey,  Manchester. 

Jackson,  Mr.  C,  Church  Road,  Acton,  W. 

Jackson,  Mr.  G.,  870,  Rochdale  Road,  Harpurhey,  Manchester. 

Jackson,  Mr.  J.,  Sun  Bridge  Buildings,  Bradford. 

Jackson,  Mr.  R.,  2,  Clegg  Street,  Oldham. 

Jackson,  Mr.  R.,  7,  Smithy  Row,  Nottingham. 

Jackson,  Mr.  W.,  Crediton,  Devon. 

Jackson,  Mr.  W.  G.,  58,  Northgate,  Hartlepool. 

James,  Mr.  A.  W.,  Sketty,  near  Swansea. 

James,  Mr.  C,  80,  Argyle  Street,  Birkenhead. 

James,  Mr.  K.,  North  Bar  Street,  Beverley. 

James,  Mr.  W.  G.,  Hucknall,  Torkard. 

Jarmain,  G.,  F.I.C.,  F.C.S.,  9,  York  Place,  Huddersfield. 

Jefferson,  Mi-.  P.,  145,  Meadow  Lane,  Leeds. 

Jeffery,  Mr.  H.,  110,  Cheltenham  Road,  Bristol. 

Jeffrey,  Mr.  T.  A.,  Leamington  House,  Cheltecham. 

Jeffries,  Mr.  H.,  23,  High  Street,  Guildford. 
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Jenkins,  Mr.  E.  E.,  High  Street,  Beestou,  near  Nottingham. 

Jenkins,  Mr.  H.,  Ellerslie  Park  Eoad,  Gloucester. 

Jenkins,  Mr.  J.,  Llysyfrau,  Haverfordwest. 

Jenkins,  Mr.  J.  T.,  Deuman  Street,  New  Itadford,  Nottingham. 

Jenner,  Mr.  H.  A.,  Grand  Parade,  St.  Leonards-ou-Sea. 

Jewell,  Mr.  J.  E.,  86,  New  Bond  Street,  W. 

Jeyes,  Mr.  P.,  6,  Drapery,  Northampton. 

Jinks,  Mr.  J.,  Iron  Bridge,  Shropshire. 

Job,  Mr.  A.  T.,  Southleigh,  Spencer  Hill,  Wimbledon. 

Jobson,  Mr.  K.,  125,  Scotswood  Eoad,  Newcastle-on-Tyue. 

Johnson,  Mr.  E.  E.,  Liverpool  Apothecaries'  Company,  Liverpool. 

Johnson,  Mr.  J.,  Address  miknowu. 

Johnson,  Mr.  J.  B.,  Uttoxeter. 

Johnson,  Mr.  M.,  7,  Barn  Street,  Clayton-le-Moors. 

Johnson,  Mr.  T.,  8,  Market  Place,  Wigau. 

Johnson,  Mr.  T.  S.,  5,  Holyrood  Terrace,  Malvern. 

Johnson,  Mr.  W.,  5,  Stanley  Street,  Leek,  Staffordshire. 

Johnstone,  Mr.  W.,  Cromarty,  N.B. 

Johnstone,  W.,  F.I.C.,  F.C.S.,  F.G.S.,  16,  Alfred  Place  West,  South 

Kensington,  S.W. 
Jones,  Mr.  A.  M.,  King  Street,  Brynmawr,  Breeonshire. 
Jones,  Mr.  D.  W.,  Commercial  Place,  Aberdare. 
Jones,  Mr.  E.,  21,  High  Street,  Hanley. 
Jones,  E.  W.  T.,  F.C.S.,  10,  Victoria  Street,  Wolverhampton. 
Jones,  Mr.  F.,  20,  Pickford  Street,  Eoyton. 
Jones,  Mr.  H.,  Berwyu  Street,  Llangollen. 
Jones,  Mr.  H.  S.,  139,  Fulham  Eoad,  S.W. 
Jones,  H.  W.,  F.C.S.,  F.E.M.S.,  19,  Hertford  Terrace,  Coventry. 
Jones,  Mr.  J.,  20,  Chester  Eoad,  Hulme,  Manchester. 
Jones,  Mr.  J.,  64,  Wednesfield  Eoad,  Little  London,  Willenhall. 
Jones,  Mr.  J.  H.,  121,  Fiusbury  Pavement,  E.C. 
Jones,  Mr.  J.  P.,  2,  Bridge  Street,  Aberayron. 
Jones,  Mr.  J.  T.,  Bute  Eoad,  Bute  Town,  Cardiff. 
Jones,  Mr.  K.  L.,  Connah's  Quay,  Flintshire. 
Jones,  Mr.  RL,  Chester  Street,  Flint. 
Jones,  Mr.  M.,  12,  High  Street,  Swansea. 
Jones,  Mr.  0.,  Market  Place,  Bangor. 
Jones,  Mr.  E.,  Cavan  Medical  Hall,  Cavan. 
Jones,  T.,  F.G.S.,  A.E.Sc.M.,  Preparatory  Military  School,  Broomhill, 

Shooter's  Hill,  S.E. 
Jones,  Mr.  T.  P.,  82,  Seven  Sisters'  Eoad,  N. 
Jones,  Mr.  T.  P.,  The  Pharmacy,  Llanidloes. 
Jones,  Mr.  W.  C,  23,  Bayswater  Terrace,  Bayswater,  W. 
Jones,  Mr.  W.  H.,  4,  Maclise  Eoad,  West  Kensington  Park,  W. 
Jones,  Mr.  W.  J.,  3,  Newland  Terrace,  Kensington,  W. 
Jones,  Mr.  W.  0.,  135,  Ladbroke  Grove,  Notting  Hill,  W. 
Joseph,  Mr.  A.  I.,  St.  Leonards-on-Sea. 

Kay,  Mr.  J.  P.,  205,  Union  Street,  Aberdeen. 

Kay,  Mr.  T.,  7,  Lower  HiUgate,  Stockport. 

Kaye,  Mr.  H.,  Berry  Brow,  Hudderstield. 

Keall,  Mr.  F.  P.,  199,  High  Street,  Swansea. 

Kearncs,  Mr.  E.  H.,  Swan  Bank.  Bilston. 

Keene,  Mr.  E.,  143,  New  Bond  Street,  W. 

Keene,  Mr.  J.,  Paddock  Wood.  Kent. 

Kelley,  Mr.  E.,.Tlio  Coombe,  Bowlish,  Shepton  Mallet. 

Kemble,  Mr.  J.,  Mevagissey,  Cornwall. 

Kemp,  Mr.  D.,  94,  High  Street,  Portobcllo,  Mid-Lothian. 

Kemp,  Mr.  J.,  Cupar,  Fife,  N.B. 

Kendall,  Mr.  J.  H.,  14,  Blagdou  Street,  Blyth,  Northumberland. 
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Kendall,  Mr.  E. ,  Wharf  Street,  Sowerby  Bridge. 

Kennedj',  Mr.  W.,  51),  Trongate,  Glasgow. 

Ker,  Mr.  A.,  'J2,  Lower  Moss  Laue,  Hulmc,  Maucbester, 

Kerf  cot,  Mr.  T.,  Medlock  Vale  Works,  Lerry  Street,  Mancliester. 

Kemiath,  Mr.  W.  R.,  78,  Market  Street,  St.  Andrews,  Fife. 

Kermodc,  Mr.  B.  K.,  Castletown,  Isle  of  Man. 

Kernot,  G.  G.,  Ph.D.,  L.H.C.S.,  L.S.  A.,  9,  Elphinstoue  Eoad, Hastings. 

Kershaw,  Mr.  J.,  Neville  Street,  SoiUhport. 

Ken-,  Mr.  C,  56,  Nethergate,  Dundee. 

Key,  Mr.  W.  H.,  Pontypridd. 

Keyworth,  G.  A.,  F.C.S.,  St.  Hilary,  Hastings. 

Kimber,  Mr.  B.  T.,  16,  Fonthill  Road,  ToUington  Park,  N. 

Kinch,  Prof.  Ed.,F.I.C.,F.C.S.,  Royal  Agricultural  College,  Cirencester. 

King,  Mr.  H.  A.,  Post  Office  Street,  Norwich. 

King,  Mr.  W.,  4,  Market  Place,  Huddersfield. 

King,  Mr.  W.  G.,  Market  Drayton. 

King,  Mr.  W.  R.,  6-1,  Saltoun  Road,  Brixton,  S.W. 

Kingerlee,  Mr.  G.,  Castle  Street,  Buckingham. 

Kingsford,  Mr.  F.,  54,  Piccadilly.  W. 

Kingzett,  C.  T.,  F.I.C.,  F.C.S.,  Treveua,  Amhurst  Park,  N. 

Kiuninmont,  A.,  F.C.S.,  69,  South  Portland  Street,  Glasgow. 

Kirk,  Mr.  S.,  89,  Upper  North  Street,  Poplar,  E. 

Kirkby,  Mr.  W.,  36,  Meadow  Street,  Sheffield. 

Kitchin,  A.,  F.I.C.,  F.C.S.,  27,  King  Street,  Wiitehaven. 

Kite,  Mr.  W.  T.,  1,  Ormond  Villas,  Cheltenham. 

Knight,  Mr.  G.  J.,  452,  Edgware  Road,  W. 

Knights,  J.  W.,  F.I.C.,  F.C.S.,  Cambridge. 

Lake,  Mr.  J.  H.,  41,  High  Street,  Exeter. 

Lakeman,  Mr.  N.,  Post  Office,  Modbury. 

Lakin,  Mr.  W.,  16,  New  Bond  Street,  Leicester. 

Lambert,  Mr.  J.,  Wear  House,  Durham. 

Lamplough,  Mr.  H.,  113,  Holboru  Hill,  E.G. 

Lancashire,  Mr.  H.,  Oxford  Buildings  Pharmacy,  Belfast. 

Lance,  Mr.  W.  N.  G.,  207,  Copenhagen  Street,  Islington,  N. 

Lane,  Mr.  W.,  69,  Market  Street,  Manchester. 

Langdale,  Mr.  E.  F.,  72,  Hatton  Gardon,  E.C. 

Latham,  Mr.  R.  .J.,  Market  Place,  Howden,  Yorks. 

Laughlin,  Mr.  W.,  Ramsey,  Isle  of  Man. 

Laverack,  Mr.  W.  H.,  P.  0.  Corner,  Malton. 

Lawrance,  Mr.  E.,  Welwyn,  Herts. 

Laws,  Mr.  J.,  Ill,  Church  Street,  N.W. 

Leadbitter,  Mr.,  Central  Station  Pharmacy,  Sunderland. 

Learoyd,  Mr.  E.  R.,  21,  Washington  Road,  Sheffield. 

Lee,  Mr.  W.,  Castle,  Northwich,  Cheshire. 

Lee,  Mr.  W.,  High  Street,  Honiton,  Devon. 

Leete,  Mr.  S.  F.,  Thrapstou. 

Leigh,  Mr.  J.  J.,  5,  Newgate  Street,  Bishop  Auckland. 

Leigh,  Mr.  M.,  46,  Dyke  Road,  Brighton. 

Leitch,  Mr.  W.,  17,  Picardy  Place,  Edinburgh. 

Lemmon,  Mr.  G.  F.,  St.  George's  Road,  Hastings. 

Lenfestey,  Mr.  W.  G.,  9,  Market  Street,  Faversham. 

Lescher,  Mr.  T.  H.,  60,  Bartholomew  Close,  E.C. 

LesHe,  Mr.  J.,  Walkley,  Sheffield. 

Lester,  Mr.  H.,  1,  Bridge  Street,  Nuneaton. 

Lester,  Mr.  T.  R.,  107,  Patrick  Street,  Cork. 

Lewiuton,  Mr.  A.  B.,  14,  Cleveland  Street,  Fitzroy  S<iuare,  W. 

Lewis,  Mr.  R.,  3,  Taylor  Street,  Liverpool. 

Lewis,  Mr.  T.,  Address  unknown. 

Lincolne,  Mr.  W.,  Ely,  Cambridgeshire. 
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Lindsay,  T.,  F.C.S.,  Marylield  Cottage,  Maryhill,  N.B. 

Linford,  J.  S.,  F.C.S.,  16,  Gladstone  Street,  Hull. 

Ling,  Mr.  E.,  Esher,  Surrey. 

Lister,  Mr.  S.,  70,  High  Street,  Great  Horton,  Bradford. 

Litchfield,  Mr.  J.,  -50,  High  Street,  Longton,  Staffordshire. 

Littlewood,  Mr.  S.,  Sutton-in-Ashlield. 

Llewellyn,  Mr.  E.,  148,  High  Street,  Merthyr. 

Lloyd,  Mr.  E.,  juu.,  Abergele. 

Lloyd,  Mr.  G.,  juu.,  30,  Church  Street,  Bilston. 

Lloyd,  Mr.  J.,  Piccadilly,  Hanley. 

Lloyd,  Mr.  J.  W.,  34,  Mount  Pleasant,  Liverpool. 

Lloyd,  Mr.  E.,  High  Street,  Claycross. 

Lloyd,  Mr.  E.,  Penygraig,  Ehondda  Valley. 

Lloyd.  Mr.  T.  H.,  10,  Friar  Lane,  Leicester. 

Lockyer,  W.  J.,  F.C.S.,  Pembroke  Villa,  Elgin  Park,  Eedland,  Bristol. 

Lofthouse,  Mr.  J.,  Fleetwood. 

Long,  Mr.  H.,  7,  Oxford  Terrace,  West  Brighton. 

Long,  Mr.  H.,  48,  High  Street,  Notting  Hill,  W. 

Longbotham,  Mr.  -J.,  Chester-le-Street,  Durham. 

Longman,  Mr.  J.  H.,  The  Norfolk  Pharmacy,  Littlehamptou. 

Lord,  Mr.  C,  Todmorden,  Lancashire. 

Lord,  Mr.  L.,  Bank  Street,  Eawtenstall. 

Lorimer,  Mr.  J.,  Junction  Eoad,  HoUoway  Eoad,  N. 

Lowe,  A.  J.  G.,  F.I.C.,  F.C.S.,  5,  Bloomsbury  Square,  W.C. 

Lowther,  Mr.  M.  K.,  Langtoft,  Lowthorpe. 

Lucas,  Mr.  J.  M.  M.,  162,  Windmill  Street,  Gravesend. 

Luff,  A.  P.,  B.Sc,  F.LC,  F.C.S.,  173,  Marylebone  Eoad,  N.W. 

Luke,  Mr.  E.  S.,  30,  Tavistock  Eoad,  Plymouth. 

Lumby,  Mr.  A.,  Tranmere,  Liverpool. 

Lunan,  Mr.  A.,  Banchory,  N.B. 

Lunn,  Mr.  T.,  31,  Westgate,  Grantham. 

Maben,  Mr.  T.,  5,  Oliver  Place,  Hawick. 
McAdam,  Mr.  E.,  32,  Virginia  Street,  Glasgow. 

Macadam,  S.,  Ph.D.,  F.E.S.E.,  F.I.C,  F.C.S.,  Surgeons'  Hall,  Edin- 
burgh. 
Macadam,  W.  L,  F.C.S.,  F.I.C,  Surgeons'  Hall,  Edinburgh. 
Macaulay,  Mr.  J.  .J.,  Holywood,  co.  Down. 
Macaulay,  Mr.  W.  H.,  Huddersfield. 

McBeath,  Mr.  J.  W.,  Whitby  Street,  West  Hartlepool.  [ham. 

McCowan,  Dr.  W.,  F.C.S.,  75,  Woodlands  Street,  Smethwick,  Binning- 
Macdonald,  Mr.  J.,  12,  West  Newington,  Edinburgh. 
M'Donald,  Mr.  K.,  Dunkeld. 

MacDermatt,  Mr.  E.  J.,  3,  Alexandra  Villas,  Fiusbury  Park,  N. 
MacEwan,  Mr.  P.,  36,  York  Place,  Edinburgh. 
Macewan,  Mr.  W.  M.,  Address  unknown. 
Macfarlane,  Mr.  A.  Y.,  255,  Cauongate,  Edinburgh. 
MacFarlane,  Mr.  P.,  Apothecaries' Hall,  Fort  WilHara,  N.B. 
Macfarlane,  Mr.  T.  B.,  17,  Main  Street,  Wishaw,  N.B. 
:\IcGlashan,  Mr.  J.,  29,  Dairy  Eoad,  Edinburgh. 
McGregor,  Mr.  G.,  Ellon,  Aberdeen. 
Machin,  Mr.  W.  G.,  Hartley  Wintney,  Winchfield. 
:\Iachon,  Jlr.  H.,  Market  Place,  Saffron  Walden. 
McHugh,  Mr.  H.  S.,  Bridge  Street,  Castleford. 
Macintosh,  Mr.  A.,  21,  Montague  Street,  Eothesay. 
Mackay,  Mr.  G.  1).,  Canning  Street,  Edinburgh. 
Mackenzie,  Mr.  C.  A.,  Queen's  Eoad,  Hastings. 
Mackenzie,  Mr.  J..  45,  Forrest  Eoad,  Edinburgh. 
McKeown,  W.  A.,  M.D.,  CM.,  Notting  Hill,  Belfast. 
Mackaness,  Mr.  C,  Chcsham,  Bucks. 
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Mackey,  Mr.  J.  B.,  2,  Bouverie  Street,  E.G. 

Mackill,  Mr.  R.  C,  Caclzow  Street,  Hamilton. 

MacLachlan,  Mr.  J.  McC,  42,  New  North  lload,  N. 

Maclagau,  Prof.  D.,  M.D.,  F.C.S.,  28,  Heriot  How,  Edinburgh. 

McLeoil,  Mr.  T.,  148,  Broomielaw,  Glasgow. 

M'Millau,  Mr.  J.,  17,  Great  Western  Road,  Glasgow, 

McMullan,  Mr.  T.,  .54,  Victoria  Street,  Belfast. 

McMurray,  Mr.  J.,  19,  George  Street,  Paisley,  N.B. 

M'Naught,  Mr.  A.,  4,  West  Blackball  Street,  Greenock. 

McNicol,  Mr.  J.,  Apothecary  Hall,  Alva,  Stirhngsbire. 

Macpherson,  Mr.  A.,  Stornoway. 

Macpherson,  Mr.  C.  A.,  19,  Caledonian  Terrace,  Edinburgh. 

McS weeny,  Mr.  M.  A.,  Prospect  Place,  Sundays  Well,  Cork. 

McVitie,  Mr.  T.,  15,  Old  Hall  Street,  Liverpool. 

Madeley,  Mr.  E.  S.,  3,  West  Kensington  Ten-ace,  W. 

Maggs,  Mr.,  Junr.,  St.  Leonards-on-Sea. 

Maggs,  Mr.  T.  C,  Yeovil. 

Maitland,  Mr.  P.  C,  233,  East  India  Road,  London. 

Maitland,  Mr.  W.,  Kemnay,  Aberdeenshire. 

Maizey,  Mr.  E.,  194,  Cassiand  Road,  South  Hackney,  E. 

Makius,  G.  H.,  M.R.C.S.,  F.I.C.,  F.C.S.,  Tudor  House,   Blackheatb 

Manfull,  Mr.  H.  J.,  88,  Arkwright  Street,  Nottingham.       [Park,  S.E. 

Manning,  Mr.  R.  J.,  Wells,  Somerset. 

Maries,  Mr.  D.  E.,  16,  Irlam  Road,  Bootle,  Liverpool. 

Marley,  Mr.  W.,  124,  Northumberland  Street,  Newcastle-on-Tyne. 

Marriott,  E.  D.,  L.R.C.P.,  90,  St.  Ann's  Well  Road,  Nottingham. 

Marriott,  Mr.  T.  E.,  Havelock  Road,  Hastings. 

Marris,  Mr.  T.,  82,  Bridge  Street,  Worksop,  Notts. 

Marsden,  Mr.  T.  B.,  Withington,  Manchester. 

Marsh,  Mr.  J.  H.,  6,  Milsom  Street,  Bath. 

Marsh,  Mr.  W.  H.,  92,  Tollington  Park,  N. 

Marshall,  Mr.  Geo.  T.,  Bridge  Street,  Morpeth. 

Marshall,  Mr.  T.,  Beverley. 

Marshall,  W.,  F.B.S.,  9,  Duggan  Place,  Rathmines,  Dublin. 

Marson,  Mr.  B.  B.,  174,  Park  Road,  Liverpool. 

Marston,  Mr.  J.  T.,  105,  London  Wall,  City,  E.G. 

Martin,  Mr.  A.  E.,  60,  Egertou  Street,  Oldham. 

Martin,  Mr.  H.  S.,  High  Street,  East  Grinstead. 

Martin,  Mr.  N.  H.,  29,  Mosley  Street,  Newcastle-on-Tyne. 

Martiudale,  W.,  F.C.S.,  10,  New  Cavendish  Street,  W. 

Mason,  Mr.  A.,  29,  Yorkshire  Street,  Rochdale. 

Mason,  Mr.  H.  C,  1,  Australian  Avenue,  E.C. 

Mason,  Mr.  J.,  Medical  Hall,  Boyle,  Co.  Roscommon. 

Mason,  Mr.  W.  B.,  117,  Derby  Street,  Bolton. 

Mason,  Mr.  W.  E.,  Gunnersbury  Station,  Brentford  Road,  W. 

Mather,  Mrs,  Ellen,  High  Street,  Haddington,  N.B. 

Mather,  Mr.  J.,  58,  Kay  Street,  Bolton. 

Mather,  Mr.  J.  H.,  26,  James  Street,  Harrogate. 

Mathews,  Mr.  J.  H.,  1,  Queen's  Gardens,  Hyde  Park,  W. 

Mathias,  Mr.  T.,  Saundersfoot,  Pembrokeshire. 

Matthews,  Mr.  E.,  High  Street,  Royston,  Herts. 

Matthews,  Mr.  H.,  7,  Old  King  Street,  Bristol. 

Matthews,  Mr.  T.,  Man  of  Ross  House,  Ross,  Herefordshire. 

Matthews,  Mr.  W.,  12,  Wigmore  Street,  W, 

Maunder,  Mr.  R.,  714,  Rochdale  Road,  Manchester. 

Maurice,  Mr.  J.,  34,  Bedford  Street,  Plymouth. 

Maw,  Mr.  C,  11,  Aldersgate  Street,  E.C 

Maxey,  Mr.  W.  H.,  265,  Glossop  Road,  Sheffield. 

Maxfield,  Mr.  J.,  89,  Bartholomew  Street,  Leicester. 

Mayfield,  Mr.  J.  T.,  41,  Queen  Victoria  Street,  E.C. 

C  C 
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Mayger,  Mr.  W.  D.,  6,  Regent  Square,  Northampton. 

Mays,  Mr.  R.  J.  J.,  5,  Ogle  Terrace,  South  Shields. 

Mead,  Mr.  C.  J.,  55,  Fore  Street,  E.G. 

Meadows,  Mr.  H.,  15,  Westgate  Street,  Gloucester. 

Meadows,  Mr.  J.,  44,  Humberstone  Gate,  Leicester. 

Medd,  Mr.  J.,  47,  Westgate  Street,  Gloucester. 

Mellin,  Mr.  G.,  16,  Tichborne  Street,  Regent  Street,  W. 

Mellin,  Mr.  J.  P.,  High  Street,  Wimbledon,  S.W. 

Mellor,  Mr.  J.  G.,  Market  Square,  St.  Neots,  Hunts. 

Melrose,  Mr.  W.,  13,  Micklegate,  York. 

Mercer,  Mr.  A.,  Prestwich,  Manchester. 

Mercer,  Mr.  J.,  121,  Adelphi  Street,  Preston. 

Merrell,  Mr.  J.,  1,  Queen's  Terrace,  Camden  Road,  N.W. 

Merrikiu,  Mr.  J.  B.,  25,  Milsom  Street,  Bath. 

Merson,  Mr.  W.,  The  Dispensary,  Paignton. 

Metcalfe,  Mr.  C.  L.,  13,  Whitefriargate,  Hull. 

Metcalfe,  Mr.  E.  H.,  Malvern. 

Middleton,  Mr.  A.,  18,  Southwell  Road,  Nottingham. 

Miles,  Mr.  G.,  Belvedere. 

Miller,  Mr.  C.  B.,  8,  Osborne  Place,  Blackheath,  S.E. 

Miller,  Mr.  T.  S.,  Gray  Street,  Broughton  Ferrv,  Dundee. 

Miller,  Mr.  W.  C,  107,  Hockley  Hill,  Birmingham. 

MilUdge,  Mr.  A.,  117,  High  Street,  Newport,  Isle  of  Wight. 

Milligan,  Mr.  D.  G.,  Haltwhistle. 

Milhgan,  Mr.  W.  M.,  Newton  Stewart,  N.B. 

Mills,  Mrs.  A.  E.,  7,  Spenser  Road,  Heme  Hill,  S.E. 

Mills,  Mr.  J.,  Eastgate  Row,  Chester. 

Mills,  Mr.  R.  M.,  Bourne,  Lincolnshire. 

Mills,  Mr.  W.  H.,  1,  Market  I'lace,  Hevwood,  Lanes. 

Milne,  Mr.  W.,  4,  Fleet  Street,  Torquay. 

JMihwird,  Mr.  S.,  10,  Crown  Terrace,  Upper  HoUoway,  N. 

Minchin,  Mr.  F.  J.,  Athy,  Co.  Kildare. 

Minshull,  Mr.,  42,  Dudley  Street,  Wolverhampton. 

Minshull,  Miss  R.  C,  3,  Rodney  Terrace  West,  Bow  Road,  E. 

Mitchell,  Mr.  J.,  151,  Oxford  Street,  Manchester. 

Mitten,  Miss  F.,  Hurstpierpoiut,  Sussex. 

Moukhouse,  Mr.  H.,  All  Saint's,  Derby. 

Moody,  Mr.  S.  W.,  G,  Walkergate,  Louth,  Lines. 

Moore,  Mr.  J.  W.,  7,  Market  Square,  Hanley. 

Moore,  Blr.  W.  J.,  24,  Murray  I'lace,  Stirling,  N.B. 

Moorhouse,  Mr.  W.,  40,  Kirkgate,  Wakefield. 

Morgan,  W.,  Ph.D.,  28,  Orange  Street,  Swansea. 

Morison,  Mr.  G.,  High  Street,  Peebles,  N.B. 

Morrell,  Mr.  T.,  1,  South  Street,  New  North  Road,  Islington,  N. 

Morris,  Mr.  J.  0.,  Lichfield  Street,  WalsaU. 

Morris,  Mr.  J.  L.,  81,  Alexandra  Road,  Manchester. 

Morris,  Mr.  T.,  118,  Market  Street,  Farnworth,  Bolton. 

Morris,  Mr.  W.  W.,  Address  unknown. 

Morson,  T.,  F.C.S.,  124,  Soutliampton  Row,  W.C. 

Morson,  Mr.  T.  P.,  Southampton  Row,  W.C. 

Mortiboy,  Mr.  J.,  119,  Railton  Road,  Heme  Hill,  S.E. 

Mortimer,  Mr.  J.,  20,  The  Mall,  Clifton,  Bristol. 

Moss,  J.,  F.I.C.,  F.C.S..  15,  Laurence  Pountney  Lane,  E.G. 

Moulden,  Mr.  W.,  49,  King  William  Street,  Blackburn. 

Mount,  Mr.  W\,  2,  Palace  Street,  Canterbury. 

Moyle,  Mr.  J.,  27,  Broadway,  Hammersmith,  W. 

Muir,  Mr.  G.,  KiO,  Cumberland  Street,  (ilasgow. 

Mullock,  Mr.  R.,  Charing  Cross,  Birkenhead. 

Mumbray,  Mr.  R.  G.,  Richmond,  Surrey. 

Mumby,  Mr.  C,  47,  High  Street,  Gosport. 
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Munday,  Mr.  J.,  1,  Duke  Street,  Carcliff. 

Mnnn,  Mr.  C.  H.,  Stourport. 

Murdoch,  Mr.  D.,  High  Street,  Falkirk,  N.B. 

Murdoch,  Mr.  G.,  24'J,  Sauchiehall  Street,  Glasgow. 

Muskett,  Mr.  J.,  Harleston,  Norfolk. 

Myers,  Mr.  G.,  71,  Coltman  Street,  Hull. 

Napier,  Mr.  A.,  69,  South  Clerk  Street,  Edinburgh. 

Naylor,  W.  A.  H.,  F.C.S.,  5,  Coleman  Street,  E.C. 

Neale,  Mr.  H.,  Biddings,  near  Alfretou,  Derbyshire. 

Neale,  Mr.  J.,  55,  High  Street,  King's  Lynn. 

Nesbit,  Mr.  J.,  1G2,  High  Street,  Portobello. 

Nest,  Mr.  H.,  28,  Haymarket,  S.W, 

Neve,  Mr.  F.  C,  Norman  lioad,  St.  Leonards-on-Sea. 

Newbigin,  Mr.  J.  L.,  Alnwick. 

Newby,  Mr.  11.  I.,  Lemon  Street,  Truro,  Cornwall. 

Newcombe,  Mr.  J.,  70,  High  Street,  Grantham. 

Newey,  Mr.  J.  T.,  Beulah  Hill,  Norwood,  S.E. 

Newman,  Mr.  W.  F.,  8,  Market  Street,  Falmouth. 

Newton,  Mr.  T.  A.  C, '.),  Carlton  Terrace,  Carlton  Road,  Kilburn,  N.W. 

Nicholl,  Mr.  S.  C,  37,  High  Street,  Belfast. 

Nicholls,  Mr.  E.  E.,  Fernleigh  Lodge,  Lee,  Kent. 

Nicholson,  Mr.  A.,  11,  Pantiles,  Tunbridge  Wells. 

Nicholson,  Mr.  H.,  38,  Argyle  Street,  Birkenhead. 

Nicholson,  Mr.  J.  H.,  4,  Glasgow  Street,  Maxwelltown,  Dumfries. 

Nickson,  Mr.  J.,  56,  Broad  Street,  Ludlow. 

Nicol,  Mr.  J.,  4,  Dowauhill  Place,  Partick,  Glasgow. 

Noble,  Mr.  A.,  139,  Princes  Street,  Edinburgh. 

Noble,  Mr.  J.,  55,  King's  Street,  South  Shields. 

Nuthall,  Mr.  E.,  Bank  Plain,  Norwich. 

Nutt,  Mr.  A,  J.,  133,  Fenchurch  Street,  E.C. 

Oakland,  Mr.  W.,  Address  unknown, 

Odling,  Prof.  W.,  M.B.,  P.R.S.,  etc.,  15,  Norham  Gardens,  Osford. 

Oglesby,  Mr.  J.,  31,  Micklegate,  York. 

Oldfield,  Mr.  H.,  48,  Market  Street,  Hyde. 

Oldham,  Mr.  J.,  44,  Hessle  Road,  Hull. 

Oldham,  Mr.  J.,  Market  Street,  Mansfield,  Notts. 

O'Neill,  Mr.  J.,  216,  Dalton  Road,  Barrow-in-Furness. 

Orchard,  Mr.  E.  J.,  Market  Place,  Salisbury. 

Ottey,  Mr.  T.,  "Waterloo  Street,  Burton-on-Trent. 

Owen,  Mr.  J.,  Bishop's  Castle,  Salop. 

Owen,  Mr.  J.,  Holloway  Road,  Islington,  N. 

Owen,  Mr.  S.,  Address  unknown. 

Padwick,  Mr.  J.,  5,  Preston  Street,  Brighton. 

Padwick,  Mr.  T.,  Redhill. 

Padwick,  Mr.  W.  G.,  65,  St.,  James's  Road,  Croydon. 

Paine,  Mr.  C,  3,  Commercial  Street,  Newport,  Mon. 

Paine,  Mr.  S.,  7,  Exchange  Street,  Manchester. 

Palmer,  Mr.  F.,  3,  Anerley  Road,  Upper  Norwood,  S.E. 

Palmer,  Mr.  F.  W.,  Ramsey,  Hunts. 

Park,  Mr.  W.,  91,  Brook  Street,  Broughty  Ferry,  Dundee. 

Park,  Mr.  W.  S.,  84,  Queen  Street,  Dublin. 

Parker,  Mr.  A.,  High  Street,  Uttoxeter. 

Parker,  R.  H.,  F.C.S.,  11,  Clifton  Road,  Maida  Vale,  W. 

Parker,  Mr.  S.,  3G0,  Leeds  Road,  Bradford,  Yorks. 

Parker,  Mr.  T.,  9  &  10,  Bridge  Street,  York. 

Parker,  Mr.  W.  H.,  177,  Alfreton  Road,  Nottingham. 

Parkes,  Mr.  H.  E.,  Address  unknown. 
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Parkes,  Mr.  J.  P.,  Leytou  House,  Albion  Eoad,  Stoke  Newington,  N. 

Parkin,  Mr.  J.  B.,  Kirkgate,  Rii^ou. 

Parkinson,  Mr.  F.  W.,  Atherstone,  Warwickshire. 

Parkinson,  Mr.  E.,  1,  William  Henry  Street,  Solio,  Liverpool. 

Parkinson,  R.,  Ph.D.,  Sun  Bridge  Buildings,  Bradford,  Yorkshire. 

Parkinson,  Mr.  T.,  30,  Market  Place,  Driffield. 

Parrott,  Mr.  W.  S.,  79,  High  Street,  Watford. 

Parry,  Mr.  C.  D.,  18,  Borough  High  Street,  S.E. 

Pars,  Mr.  E.  C,  Market  Place,  Thrapstone. 

Passmore,  Mr.  F.,  17,  Bloomsbury  Square,  W.C. 

Pasmore,  Mr.  F.  E.,  26,  Cullum  Street,  Fenchurch  Street,  B.C. 

Patchitt,  Mr.  E.  C,  128,  Derby  Eoad,  Nottingham. 

Paterson,  Mr.  A.,  133,  Govan  Eoad,  Glasgow. 

Paterson,  Mr.  J.,  Helmsdale,  Sutherlandshire. 

Paterson,  Mr.  S.,  Gallowgate,  Aberdeen. 

Patman,  Mr.  F.  T.,  30,  King  Street,  Whitehaven. 

Paton,  J.,  F.L.S.,  Kelvingrove  Museum,  Glasgow. 

Patterson,  Mr.  D.  J.,  West  Hill,  Mansfield,  Notts. 

Pattiuson,  J.,  F.I.C.,  F.C.S.,  75,  The  Side,  Newcastle-on-Tvue. 

Pattison,  Mr.  G.,  13'.),  St.  John  Street  Eoad,  E.G. 

Pattrick,  Mr.  W.,  High  Street,  Measham. 

Payne,  A.,  F.C.S.,  Galen  Works,  Ettingshall,  Wolverhampton. 

Payne,  Mr.  H.,  Market  Easen. 

Payne,  Mr.  J.  C.  C,  Oxford  Buildings,  Belfast. 

Payne,  Mr.  S.,  Wallingford,  Berkshire. 

Peake,  Mr.  A.,  Queen  Street,  Earlestowu. 

Pearce,  Mr.  J.  A.,  Cainscross,  Stroud. 

Pearson,  C.  T.,  F.E.B.S.,  F.Z.S.,  104,  Stamford  Street,  Blackfriars,  S.E. 

Pedley,  E.  D.,   M.E.C.S.,   L.D.S.,    17,   Eailway  Approach,  London 

Bridge,  London. 
Pedley,  Mr.  T.,  Mill  Bank,  Triangle,  Halifax. 
Penketh,  Mr.  J.,  Address  unknown. 
Penney,  W.,  A.L.S.,  High  Street,  Poole. 
Penrose,  Mr.  A.  P.,  5,  Amwell  Street,  E.G. 
Percy,  Mr.  T.  B.,  Victoria  Square,  Truro. 
Perfect,  Mr.  E.,  Biugley,  Yorks. 
Perkins,  Mr.  J.,  29,  Victoria  Street,  Wolverhampton. 
Perry,  Mr.  E.  G,,  Wote  Street,  Basingstoke. 
Perry,  Mr.  G.  E.,  77,  Hagley  Eoad,  Birmingham. 
Perry,  Mr.  W.  H.,  18,  Ledsam  Street,  Birmingham. 
Peters,  Mr.  J.  F.,  4,  High  Street,  Jedburgh,  N.B. 
Petrie,  Mr.  J.  J.,  x\boyue,  Aberdeenshire. 
Pettigi-ew,  Mr.  J.  W.,  Lenzie,  near  Glasgow. 
Pettinger,  Mr.  E.,  57,  High  Street,  Hampstead,  N.W. 
Phillips,  Mr.  C.  L.,  43,  Morgan  Street,  Tredegar. 
Phillips,  Mr.  J.,  58,  Wallgate,  Wigan. 
Philp,  Mr.  J.,  Wadebridge,  Cornwall. 
Pickard,  Mr.  W.,  130,  High  Street,  Netting  Hill,  W. 
Picken,  Mr.  T.  W.,  Newport,  Salop. 
Pickering,  Mr.  J.,  Market  Place,  Crowle,  Doucaster. 
^ickerin^^  Mr.  T.,  .Tolm  Street,  Over  Wiusford,  Cheshire. 
Pickup.  Mr.  W.,  ,S0,  Bank  Top,  Blackburn. 
Picnot,  Mr.  C.,  24,  High  Street,  Strood. 
Pidd,  Mr.  A.  J.,  221,  Chester  Eoad,  Hulme,  Manchester. 
Pilchcr,  W.  J.,  F.E.C.S.,  High  Street,  Boston. 
Pilley,  Mr.  S.,  9,  Bargatc,  Boston. 
Pinkerton,  Mr.  J.  S.,  248,  London  Eoad,  Glasgow. 
Pinkerton,  Mr.  W.,  17,  Grccnside  IMace,  Edinburgh. 
Pinyon,  Mr.  W.,  49,  Abbey  Eoad,  St.  John's  Wood,  N.W. 
Pitchford,  Mr.  W.,  54,  Gotham  Hill,  Gotham,  Bristol. 
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Titman,  Mr.  J.,  50,  Eedcliff  Hill,  Bristol. 

Place,  Mr.  J.,  23  and  '2-i,  Kinj,'  Street,  Cambridge. 

Plant,  Mr.  W.  E.,  Somerby,  near  Oakham. 

Plowman,  S.,  F.I.C.,  M.R.C.S.,  2,  Eesidencc,  St.  Thomas's  Plospital, 

S.E. 
Pocklington,  Mr.  H.,  20,  Park  Row,  Leeds. 
Poiugdestre,  Mr.  C.  E.,  187,  Newington  Butts,  S.E. 
Pollard,  Mr.  H.  H.,  140,  High  Street,  Eyde,  Isle  of  Wight. 
Pond,  Mr.  B.  C,  4,  The  Pavement,  Brixton  Else,  S.W. 
Pond,  Mr.  G.  P.,  68,  Fleet  Street,  E.G. 
Pousford,  Mr.  J.,  24,  Wolborough  Street,  Newton  Abbot. 
Poole,  Mr.  J.,  50,  High  Street,  Newcastle,  Staffs. 
Porter,  W.  E.,  P.C.S.,  16,  Tybridge  Street,  Worcester. 
Postans,  Mr.  A.  W.,  35,  Baker  Street,  W. 
Pottage,  Mr.  J.  C,  117,  Prince's  Street,  Edinburgh. 
Pott,  Mr.  F.  F.,  Post  Office,  Lower  Tranmere,  Birkenhead. 
Potts,  Mr.  C,  Market  Place,  Ilkestone, 
Potts,  E.,  F.C.S.,  18,  Tavistock  Place,  Smiderland. 
Potts,  Mr.  E.  S.,  Address  unknown. 
Powell,  Mr.  W.,  Wliite  Horse  Street,  Leeds. 
Powers,  Mr.  E.,  Priory  Works,  Coventry. 
Pownall,  Mr.  T.  R.,  45,  St.  George's  Road,  Bolton. 
Pratt,  Mr.  G.  W.,  49,  Cavendish  Street,  Chorlton-on-Medlock,  Man- 

Chester. 
Pratt,  Mr.  R.  M.,  Cattle  Market,  Otley,  Yorks. 
Prentice,  Mr.,  J.,  126,  Nicholson  Street,  Edinburgh. 
Presley,  Mr.  E.,  12,  St.  Augustine's  Parade,  Bristol. 
Preston,  Mr.  J.,  4,  High  Street,  Sheffield. 
Preston,  Mr.  J.  C,  81,  Bishopsgate  Street  Without,  E.G. 
Prichard,  Mr.  E.,  10,  Vigo  Street,  Regent  Street,  W. 
Pridgeon,  Mr.  W.  J.,  The  Moor,  Hawkhurst. 
Pridmore,  Mr.  W.,  Castle  Street,  Hinckley,  Leicestershire. 
Prince,  Mr.  A.  G.,  2,  Market  Street,  Longton,  Staffs. 
Princep,  Mr.  P.,  17,  Bloomsbury  Square,  W.C. 
Bring,  R.  W.,  L.A.H.D.,  7,  Plough  Buildings,  Belfast. 
Prior,  Mr.  G.  T.,  32,  Broad  Street,  Oxford. 
Pritchard,  Mr.  J.,  Chorlton  Road,  Manchester. 
Probyn,  Mr.  C,  55,  Grosvenor  Street,  Grosvenor  Square,  W. 
Proctor,  Mr.  B.  S.,  11,  Grey  Street,  Newcastle-on-Tyne. 
Proctor,  Mr.  W.,  56,  Dean  Street,  Newcastle-ou-Tyne. 
Prosser,  Mr.  F.  H.,  133,  Spring  Hill,  Birmingham. 
Prosser,  Mr.  J.  A.,  Manchester  Road,  Walkden. 
Pugh,  Mr.  G.,  Dunster  House,  Mincing  Laue,  E.G. 
Pullin,  Mr.  W.  H.,  42,  Parade,  Leamington. 
Pui-due,  Mr.  T.,  Witney,  Oxon. 

Purefoy,  R.  D.,  F.R.C.S.L,  13,  Merrion  Square,  N.,  Dublin. 
Purves,  Mr.  S.,  70,  Haymarket  Terrace,  Edinburgh. 

Quiulan,  Prof.  F.  J.  B.,  M.D.,  M.R.I.A.,  F.C.P.,  29,  Lower  Fitzwilliam 
Street,  Dublin. 

Eackham,  Mr.  G.,  Wenhaston,  Halesworth,  Suffolk. 

Radley,  Mr.  W.  V.,  42,  Hampton  Road,  Southport. 

Rae,  Mr.  J.,  Newmarket. 

Raimes,  Mr.  R.,  Bonningtou  Park,  Edinburgh. 

Rait,  Mr.  R.  G.,  370,  Hamilton  Place,  Partick. 

Ramsden,  Mr.  W.,  Fallowfield,  Manchester. 

Randall,  W.  B.,  F.C.S.,  146,  High  Street,  Southampton. 

Ransom,  Mr.  F.,  Bancroft,  Hitchin. 

Ransom,  Mr.  W.,  Hitchin. 
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Eastrick,  Mr.  E.  J.,  Belair,  Yarborongh  Eoacl,  Southsea,  Hants. 

Eay,  Mr.  G.,  9,  Stanley  Street,  Macclesfield. 

Eayson,  Mr.  H.,  Eiugwoocl,  Hants. 

Eedfern,  Mr.  J.,  Cobham,  Surrey. 

Eedfern,  Mr.  T.,  50,  King  Street,  Penrith. 

Eedwood,  Prof.  T.,  Ph.D.,  F.I.C.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 

Eees,  Mr.  W.  H.,  Dartmouth. 

Eeid,  Mr.  W.,  57,  Guthrie  Port,  Arbroath. 

Eeynolds,  Mr.  F.,  Station  Eoad,  Harrogate. 

Eeynolds,  Mr.  J.  J.,  Prospect  Place,  Bungay,  Suffolk. 

Eeynolds,  E.,  F.C.S.,  13,  Briggate,  Leeds. 

Eeynolds,  Mr.  E.  F.,  13,  Briggate,  Leeds, 

Eeynolds,  Mr.  T.,  CaeiiDhilly. 

Eeynor,  Mr.  A.,  50,  Camden  Street,  Dublin. 

Ehind,  Mr.  W.  W.,  69,  Gloucester  Eoad,  Eegent's  Park,  N.W. 

Ehodes,  G.  W.,  M.E.C.S.,  Westbourne  House,  Huddersfield. 

Eich,  S.  W.,  F.I.C.,  34,  Gloucester  Eoad,  Croydon. 

Eichards,  Mr.  J.,  33,  Castle  Street,  Swansea. 

Eichards,  Mr.  J.  P.,  Lammas  Street,  Carmarthen. 

EichardsoD,  B.  W.,  M.D.,  F.E.S.,  etc.,  25,  Manchester  Square,  W. 

Eichardson,  Mr.  J.,  448,  lungsland  Eoad,  E. 

Eichardson,  J.  G.  F.,  Ph.D.,  F.C.S.,  10,  Friar  Lane,  Leicester. 

Eichardson,  Mr.  E.  T.,  Fern  Grove,  Hartington  Eoad,  Liverpool. 

Eichardson,  Mr.  T.  H.,  Alresford. 

Eicbes,  Mr.  T.,  1,  Victoria  Parade,  Torquay. 

Eichmond,  Mr.  E.,  juu.,  Leighton  Buzzard,  Beds. 

Eiddell,  H.  B.,  F.C.S.,  Whitefield  House,  Eothbury,  Morpeth. 

Eiddle,  Mr.  W.  E.,  St.  Cuthberts,  Hexham. 

Eidge,  Mr.  J.,  8,  Lome  Street,  Wigan. 

Eidley,  Mr.  A.  C,  St.  Clements,  Ipswich. 

Eighton,  Mr.  J.,  229,  Lord  Street,  Southport. 

Eimmingtou,  F.  M.,  F.C.S.,  9,  Bridge  Street,  Bradford,  Yorkshire. 

Eoach,  Mr.  P.,  8,  St.  James's  Street,  S.W. 

Eobb,  Mr.  J.,  133,  Clifton  Street,  Cardiff. 

Eobbins,  J.,  F.C.S.,  147,  Oxford  Street,  W. 

Eoberts,  Mr.  J.,  247,  Horsley  Heath,  Tipton. 

Eoberts,  Mr.  J.,  Middleton,  Lanes. 

Eoberts,  Mr.  J.  K.,  Bute  Place,  St.  Helens,  Swansea. 

Eoberts,  Mr.  M.,  High  Street,  Bangor. 

Eoberts,  Mr.  W.  C,  Post  Office,  Llansilin. 

Eobertson,  Mr.  G.,  London  Hosiiital,  E. 

Eobeson,  Mr.  C,  148,  Prescot  Eoad,  Fairfield,  Liverpool. 

Eobinson,  A.  E.,  F.C.S.,  9,  Bull  Eing,  Birmingham. 

Eobinson,  Mr.  B.,  1,  Broad  Street,  Pendleton,  Manchester. 

Eobinson,  Mr.  G.,  New  Lane,  Patricroft,  near  Manchester. 

Eobinson,  Mr.  J.,  Orford  Hill,  Norwich. 

Eobinson,  Mr.  J.,  Stanley,  near  Chester-le-Street,  Durham. 

Eobinson,  Mr.  J.  S.,  12,  Macaulay  Street,  Great  Grimsby. 

Eobinson,  Mr.  J.  S.,  Alfreton. 

Eobinson,  Mr.  E.,  78,  Yorkshire  Street,  Eochdale. 

Eobinson,  Mr.  E.  A.,  195,  Brompton  Eoad,  S.W. 

Eobinson,  Mr.  W.,  Main  Street,  Cockermoutb. 

Eobson,  Mr.  T.,  4,  Victoria  Eoad,  Brighton. 

Eoderick,  Mr,  T.,  Commercial  Street,  Pontypool. 

Eodman,  Mr.  J.,  285,  Duke  Street,  Glasgow. 

Eogors,  Mr.  J.,  E.,  H2,  Church  Street,  Stoke  Newingtou,  N. 

llogers,  Mr.  W.,  53,  Ben  Jonson  Eoad,  Stepney,  E. 

Eomans,  Mr.  T.  W.,  High  Street,  Wrotham,  Sevenoaks. 

Eonchetti,  Mr.  T.  A.,  40,  Mandale  Eoad,  South  Stockton. 

Eookledge,  Mr.  F.  E.,  Easingwold. 
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Eose,  Mr,  C,  New  Brighton,  Cheshire. 

Eose,  Mr.  J.  D.,  18,  Ormonde  Street,  Jarrow-on-Tyue,  Durham. 

Boss,  L.  B.,  F.C.S.,  Great  Driffield. 

Eossiter,  Mr.  F.,  20,  George  Street,  Hastings. 

Eossiter,  Mr.  J.,  Eoyal  Naval  Hospital,  Haslar,  Gosport. 

Eotherham,  Mr.  C.  J.,  56,  South  Molton  Street,  W. 

Eound,  Mr.  F.,  10,  London  Street,  Southport. 

Eouw,  Mr.  W.  T.,  Market  Place,  Kuthin. 

Eowe,  Mr.  P.  M.,  High  Street,  Marlborough. 

Eowe,  Mr.  E.,  25,  Lady  Margaret  Eoad,  N.W. 

Eowe,  S.  T..  M.A.,  Ph.D.,  Public  Analyst,  Eedruth. 

Eowell,  E.  H.,  L.S.A.,  etc.,  Houghton-le-Spriug. 

Eussell,  Mr.  C.  J.  L.,  Opposite  the  Castle  Hill,  Windsor. 

Sainsbury,  Mr.  A.  F.,  176,  Strand,  W.  C. 

Salmon,  Mr.  E.  F.,  30,  Western  Eoad,  Hove,  Brighton. 

Salter,  Mr.  B.,  Uckfield. 

Salter,  Mr.  J.  B.,  Castle  Street,  Shrewsbury. 

Samhell,  Mr.  J.,  33,  Fore  Street,  Eedruth. 

Samuel,  A.  H.,  F.C.S.,  145,  Ui^per  Parliament  Street,  Liverpool. 

Sanderson,  Mr.  G.  C,  40,  Peter  Street,  Manchester. 

Sandford,  Mr.  G.  W.,  47,  Piccadilly,  W. 

Sandiland,  Mr.  E.  B.,  Bicester,  Oxfordshire. 

Sandwith,  Mr.  W.  H.,  Bracknell,  Berks. 

Sangster,  Mr.  A.,  66,  High  Street,  St.  John's  Wood,  N.W. 

Sangster,  Mr.  .J.  G.,  2,  Palmerston  Eoad,  Southsea. 

Sangster,  Mr.  W.,  Dufftown. 

Sansom,  Mr.  E.,  75,  Duke  Street,  Barrow-in-Furness. 

Sansom,  Mr.  H.,  71,  Kegent  Street,  Leamington. 

Sapp,  Mr.  A.,  Winchester  Street,  Basingstoke. 

Sarsfield,  Mr.  W.,  7,  Market  Place,  Durham. 

Satchell,  Mr.  F.,  Crowthorne,  Wokingham,  Berks. 

Saunders,  Mr.  C,  4  &  6,  North  Eoad,  Highgate,  N. 

Saunders,  Mr.  D.  P.,  Haverfordwest. 

Saunders,  Mr.  T.  P.,  Blenheim  House,  West  Cowes,  I.W. 

Saunders,  Mr.  J.  W.,  6,  Eochester  Square,  Camden  Eoad,  N.W. 

Savage,  Mr.  W.  D.,  Park  Eoad  East,  Brighton. 

Savage,  Mr.  W.  W.,  65,  Edward  Street,  Brighton. 

Saville,  Mr.  J.,  4,  Goodramgate,  York. 

Savory,  Mr.  A.  L.,  143,  New  Bond  Street,  W. 

Savory,  Mr.  J.  F.,  143,  New  Bond  Street,  W. 

Sawyer,  Mr.  H.,  37,  Fisher  Street,  Carlisle. 

Sayer,  Mr.  E.  C,  86,  Berners  Street,  Ipswich. 

Scaife,  Mr.  S.,  368,  Stretford  Eoad,  Manchester. 

Scanlan,  Mr.  C,  71  &  73,  Market  Street,  Droylsden. 

Schacht,  P.  T.,  B.A.,  M.E.C.S.,  West  London  Hospital,  Hammer- 
smith, W. 

Schacht,  G.  F.,  F.C.S.,  52,  Eoyal  York  Crescent,' Clifton,  Bristol. 

Schacht,  Mr.  W.,  26,  Finsbury  Pavement,  E.C. 

Schmidt,  Mr.  A.,  382,  New  City  Eoad,  Glasgow. 

Schorlemmer,  Prof.  C,  Ph.D.,F.E.S.,  etc.,  Owen's  College,  Manchester. 

Seath,  Mr.  A.,  Dunfermline. 

Seivwright,  Mr.  G.,  The  Square,  Cullen,  N.B. 

Selkirk,  Mr.  J.,  7,  Pembroke  Street,  Cork. 

Selleck,  Mr.  E.,  32,  Highgate  Eoad,  N.W. 

Senier,  A.,  M.D.,  F.I.C.,  F.C.S.,  Thomfield,  Harold  Eoad,  Upper 
Norwood,  S.E. 

Senier,  H.,  F.LC,  F.C.S.,  5,  Eomola  Terrace,  Norwood  Lane,  Heme 
Hill,  S.E. 

Sergeant,  Mr.  T.  W.,  61,  Ashton  Street,  Liverpool. 
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Severs,  Mr.  J.,  23,  Stricklandgate,  Kendal. 

Seymour,  Mr.  F.  S.,  The  Square,  Wimborne. 

Shapley,  Mr.  C,  11,  Strand,  Torquay. 

Sharman,  Mr.  C.  E.,  Daventry  Eoad,  Towcester. 

Sharpe,  Mr.  L.  G.,  34,  High  Street,  Netting  Hill,  W. 

Sharpies,  Mr.  G.,  7,  Fishergate,  Preston. 

Shaw,  Mr.  A.,  Biddings,  Derbyshire. 

Shaw,  Mr.  J.  W.,  4,  Edwardes  Terrace,  Kensington,  W. 

Shearer,  Mr.  J.,  Medical  Hall,  Kelso,  Eoxburghshire,  N.B. 

Shenstone,  J.  C,  F.E.M.S.,  13,  High  Street,  Colchester. 

Shenstone,  W.  A.,  F.I.C.,  F.C.S.,  Chfton  College,  Bristol. 

Shepheard,  Mr.  T.,  12,  Bridge  Street  Eow,  Chester. 

Shepherd,  Mr.  J.  W.,  Settle. 

Sherlock,  Mr.  T.,  Market  Place,  St.  Helen's,  Lanes. 

Sherriff,  Mr.  G.,  Paignton,  South  Devon. 

Shields,  Mr.  J.,  Alsager,  Cheshire. 

Shillinglaw,  Mr.  W.,  33,  Hamilton  Square,  Birkenhead. 

Shirtliff,  Mr.  W.,  66,  Goldhawk  Eoad,  Shepherd's  Bush,  W. 

Siebold,  L.,  F.I.C.,  F.C.S.,  Carr  Bank,  Walmersley,  near  Bury,  Lanes. 

Sillitoe,  Mr.  F.  S.,  Station  Eoad,  Eedhill,  Surrey. 

Silsou,  Mr.  E.  W.,  113,  Church  Street,  Manning'bam,  Bradford. 

Silverlock,  Mr.  H.  T.,  92,  Blackfriars  Eoad,  S.E. 

Silvers,  Mr.  F.  T.,  25,  Camberwell  Green,  Camberwell,  S.E. 

Sim,  Mr.  J.,  54,  Castle  Street,  Aberdeen. 

Simms,  Mr.  E.  J.,  3,  Eamshill  Eoad,  South  Cliff,  Scarborough. 

Simpkins,  Mr.  J.,  Minchinhampton. 

Simpson,  Mr.  A.,  9,  Melbourne  Street,  Stalybridge. 

Simpson,  Mr.  A.  H.,  2,  Dumbiedykes  Eoad,  Edinburgh. 

Simpson,  Mr.  D.  O.,  Heanor. 

Simpson,  Mr.  H.  D.,  2,  New  Street,  Louth. 

Simpson,  Mr.  E.,  16,  Henry  Street,  Dublin. 

Simpson,  Mr.  E.  G.,  Stowmarket. 

Simpson,  Mr.  T.,  Bloxham,  Banbury,  Oxon. 

Simpson,  Mr.  W.,  421,  New  City  Eoad,  Glasgow. 

Sims,  Mr.  .T.,  Hirwain. 

Sinclair,  Mr.  E.,  luvergordon,  N.  B. 

Skinner,  Mr.  M.  H.,  Keelby,  near  Ulceby,  Lines. 

Skoulding,  Mr.  W.,  Wymondham,  Norfolk. 

Slade,  Mr.  J.,  Teubury. 

Slater,  Mr.  A.,  South  Street,  New  Whittington,  Derbyshire. 

Slater,  Mr.  J.,  76,  Bedford  Street,  Leicester. 

Slater,  Mr.  J.,  Sadler  Street,  Wells,  Somerset. 

Slater,  Mr.  T.,  Stone,  Staffordshire. 

Smeeton,  Mr.  W.,  26,  Commercial  Street,  Leeds. 

Smiles,  Mr.  J.,  3,  Brandon  Terrace,  Edinburgh. 

Smith,  Mr.  A.  J.,  47,  North  Street,  Taunton. 

Smith,  Mr.  A.  W.,  93,  High  Street,  Eye,  Sussex. 

Smith,  Mr.  C,  50,  Harley  Eoad,  Kennington  Lane,  S.E. 

Smith,  Mr.  C.  S.,  Cirencester. 

Smitli,  Mr.  D.,  Market  Place,  Stroud,  Gloucestershire. 

Smith,  E.,  F.C.S.,  8,  The  Strand,  Torquay. 

Smith.  Mr.  E.,  283,  Liverpool  Eoad,  Islington,  N. 

Smith,  Mr.  E.  M.,  34,  St.  Thomas  Street,  Weymouth. 

Smith,  Mr.  .T.,  High  Street,  Claycross. 

Smith,  Mr.  Joseph,  St.  Albans  Street,  Weymouth. 

Smith,  Mr.  J.  D.,  Magdalen  Street,  Norwich. 

Smith,  Mr.  J.  J.,  619,  Eice  Lane,  Walton,  Liverpool. 

Smith,  Mr.  J.  S.,  15,  Victoria  Place,  Stirling,  N.B. 

Smitli,  I\Ir.  .1.  S.  T.  W..  10,  Alexandra  Eoad,  St.  .John's  Wood,  N.W. 

Smith,  Mr.  J.  T.,  17,  Blackburu  Street,  Eadclilie,  Manchester. 
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Smith,  Mr.  J.  W.,  Ia,  Denbigh  Eoad,  Westbourne  Grove,  W. 

Smith,  Mr.  N.,  372,  High  Street,  Cheltenham. 

Smith,  Mr.  N.,  Amersham. 

Smith,  Mr.  P.  S.,  3,  Bellevue  Place,  Edinburgh. 

Smith,  11.,  M.  D.,  Durham  County  Asylum,  Sedgefiekl,  Ferry  Hill. 

Smith,  Mr.  S.  A.,  102,  Parade,  Leamington. 

Smith,  T.,  L.E.C.S.E.,  Heriot  Hill  House,  Edinburgh. 

Smith,  Mr.  Tenison,  Top  of  Union  Street,  Kyde,  Isle  of  Wight. 

Smith,  Mr.  W.,  48,  Porchester  Eoad,  W. 

Smith,  Mr.  W.  F.,  280,  Walworth  Eoad,  S.E. 

Smith,  Mr.  W.  H.,  36,  St.  George's  Eoad,  Brighton. 

Smithson,  Mr.  J.,  1,  Preston  Eoad,  Brighton. 

Smithurst,  Mr.  J.,  20,  Eobin  Hood  Street,  Nottingham. 

Sneath,  Mr.  T.  D.,  26,  Stodman  Street,  Newark-on-Trent. 

Soames,  Mr.  W.,  Wargrave,  near  Henley-on-Thames. 

Southall,  A.,  F.C.S.,  Bull  Street,  Birmingham. 

Southall,  W.,  F.L.S.,  Bull  Street,  Birmingham. 

Southwell,  Mr.  C.  H.,  Boston. 

Sowray,  Mr.  J.,  Petergate,  York. 

Sowray,  Mr.  E.  D.,  143,  Sandy  Lane,  Skelmersdale. 

Spearing,  Mr.  J.,  53,  Above  Bar,  Southampton. 

Speochly,  Mr.  G.,  North  Street,  Bishop  Stortford. 

Spencer,  Mr.  T.,  London  House,  Soutli  Street,  Sleaford,  Lines. 

Spencer,  Mr.  T.,  Wokingham. 

Spilsbury,  Mr.  J.,  33,  Bath  Street,  Leamington, 

Sprackett,  Mr.  W.,  58,  Quayside,  Bristol. 

Spyer,  Mr.  N.,  1,  Lancaster  Gate,  Hyde  Park,  W. 

Squire,  Mr.  A.,  1,  Bush  Lane,  E.G. 

Squire,  P.  W.,  F.L.S.,  F.C.S.,  413,  Oxford  Street,  W. 

Stable,  Mr.  E.  H.,  92,  Drayton  Park,  Highbury,  N. 

Stacey,  H.  G.,  F.C.S.,  300,  High  Holborn,  W.C. 

Stacey,  Mr.  S.  LI.,  300,  High  Holborn,  W.C. 

Stafford,  Mr.  W.,  10,  Northgate  Street,  Gloucester. 

Stainer,  Mr.  J.,  59,  Sandgate  Eoad,  Folkestone. 

Stammwitz,  Miss  L.,  42,  Askew  Eoad,  Uxbridge  Eoad,  W. 

Stamp,  Mr.  E.  B.,  High  Street,  Hampstead,  N.W. 

Stanford,  E.  C.  C,  F.C.S.,  Glenwood,  Dalmuir,  Glasgow. 

Stangroom,  Mr.  A.,  Whissonsett,  near  Dereham,  Norfolk. 

Stanley,  Mr.  H.,  72,  The  Parade,  Leamington. 

Stannard,  Mr.  F.  J.,    15,  Broad  Green,  Croydon. 

Stanley,  Mr.  T.,  Whalley  Eoad,  Accriugton. 

Stansfield,  Mr.  E.,  85,  Haverstock  Hill,  N.W, 

Stanswood,  Mr.  .!.,  277,  Commercial  Eoad,  Landport, 

Stanway,  Mr.  W.  H.,  Kington,  Herefordshire, 

Staples,  Mr.  E.,  West  Street,  Wilton. 

Stapleton,  Mr.  J.,  Addison  Works,Woodstock  Ed.,  Shepherd's  Bush,  W. 

Starkie,  Mr.  E.  S.,  126,  Strand,  W.C. 

Stedmau,  Mr.  W.,  76,  High  Street,  Ashford,  Kent. 

Steele,  Mr.  J.  C,  4,  Harmony  Place,  Govanhill. 

Stenson,  Mr.  J.,  High  Street,  Camden  Town,  N.W. 

Stephenson,  Mr.  F.,  16,  Howe  Street,  Edinburgh. 

Stephenson,  Mr.  J.  B.,  48,  Frederick  Street,  Edinburgh, 

Stephenson,  Mr.  J.  N.,  High  Street,  Heckmondwike. 

StejDhenson,  Mr.  S.,  Llyn-y-mawr,  Holywell,  Flintshu'e, 

Stevens,  Mr.  P.  A.,  72,  Mansfield  Eoad,  N.W, 

Stevenson,  Mr.  J.  C,  The  Strand,  Todmordeu, 

Stevenson,  Mr.  J.,  1,  Baxtergate,  Whitby. 

Stevenson,  T.,  M.D.,  F.I.C.,  F.C.S.,  45,  Gresham  Eoad,  S.W 

Stewart,  Mr.  D.,  Albert  Street,  Kirkwall,  N.B. 

Stewart,  Mr.  J.,  8,  Cadzow  Street,  Hamilton. 
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Stewart,  Mr.  J.,  Watergate,  Grautham. 
Stickland,  Mr.  W.  H.,  23,  Cromwell  Place,  S.W. 
Stiles,  Mr.  M.  H.,  2,  French  Gate,  Doucaster. 
Stiling,  Mr.  J.  E.,  225,  Oxford  Street,  W. 
Stoakes,  Mr.  B.  M.,  16,  Wbitefriargate,  Hull. 
Stobbs,  Mr.  R.,  36,  Saville  Street  West,  North  Shields. 
Stoddart,  Mr.  J.,  14,  Grace  Terrace,  Chester  Koad,  Sunderland. 
Stoker,  G.  N.,  F.I.C.,  The  Laboratory,  Somerset  House,  W.C. 
Stones,  Mr.  W.,  113,  Market  Street,  Manchester. 
Storey,  Mr,  E.  H.,  42,  Castle  Street  East,  Oxford  Street,  W. 
Storie,  Mr.  E.,  Dalkeith,  N.B. 
Storrar,  Mr.  D.,  228,  High  Street,  Kirkcaldy. 
Stott,  W.,  Ph.D.,  D.Sc,  Sowerby  Bridge. 
Strachan,  Mr.  A.,  138,  Rosemount  Place,  Aberdeen. 
Streater,  Mr.  J.  H.,  3,  Sloane  Street,  S.W. 
Strickett,  Mr.  J.,  161,  St.  George's  Road,  Peckham,  S.E. 
Strongitharm,  Mr.  W.  G.,  Loampit  Hill,  Lewishara,  S.E. 
Stroud,  Mr.  J.,  Home  Lea,  Belvoir  Road,  St.  Andrews  Park,  Bristol. 
Stuart,  C.  E.,  B.Sc,  29,  Mosley  Street,  Newcastle-ou-Tyne. 
Stuart,  Mr.  J.  E.,  180,  New  Bond  Street,  W. 
Sumner,  Mr.  J.,  High  Street,  Coleshill. 
Sumner,  Mr.  R.,  50a,  Lord  Street,  Liverpool. 
Surr,  Mr.  E.,  149,  Manchester  Road,  Southport. 
Sutcliffe,  Mr.  G.  H.,  18,  St.  James  Street,  Bacup. 
Sutton,  F.,  F.I.C.,  F.C.S.,  Bank  Plain,  Norwich. 
Swan,  J.  W.,  F.I.C.,  F.C.S.,  Lauriston,  Bromley,  Kent. 
Swingburn,  Mr.  R.  H.,  33,  Broad  Street,  South"Molton,  Devon. 
Swinn,  Mr.  C,  125,  Upper  Moss  Lane,  Hulme,  Manchester. 
Swinnerton,  Mr.  W.,  67,  High  Street,  Princes  End,  Tipton. 
Swire,  Mr.  J.,  King  Cross,  Halifax. 

Sykes,  Mr.  H.,  Commercial  Square,  Mold  Green,  Huddersfield. 
Sykes,  Mr.  T.  H.,  Church  Street,  Southport. 
Symes,  Dr.  C,  14,  Hardman  Street,  Liverpool. 
Symington,  Mr.  T.,  13,  Dundas  Street,  Edinburgh. 
Symons,  W.,  F.C.S.,  26,  Joy  Street,  Barnstaple. 
Symous,  W.  H.,  F.R.M.S.,  F.C.S.,  2,  Queen's  Terrace,  St.  John's 
Wood,  N.W. 

Tamplin,  Mr.  E.  C,  Kingston-on-Thames. 

Tanner,  Mr.  A.  E.,  Tottenham  High  Cross,  E. 

Taplin,  Mr.  W.  G.,  75,  Hampstead  Road,  N.W. 

Tate,  Mr.  J.  L.,  2,  Stoney  Rock  Road,  Burmautofts,  Leeds. 

Taubman,  Mr.  R.,  33,  Southampton  Row,  W.C. 

Taylor,  Mr.  A.,  London  Road,  St.  Leonards-on-Sea. 

Taylor,  Mr.  C,  10,  Cleveland  Square,  Liverpool. 

Taylor,  Mr.  E.,  24,  Yorkshire  Street,  Rochdale. 

Taylor,  F.,  M.D.,  Guy's  Hospital,  S.E. 

Taylor,  G.  S.,  F.C.S.,  13,  Queen's  Terrace,  St.  John's  Wood,  N.W. 

Taylor,  Mr.  J.  13,  Baker  Street,  W. 

Taylor,  Mr.  John,  15,  Lucius  Street,  Torquay. 

Taylor,  Mr.  J.  B.,  19,  High  Street,  Bedford. 

Taylor,  l\Ir.  J.  H.,  James  Street,  Harrogate. 

Taylor,  Mr.  R.  E.,  11,  Gloucester  Road,  l^irkdale  Park,  Southport. 

Taylor,  Mr.  S.,  178,  Dalton  Road,  Barrow-in-Furness. 

Taylor,  Mr.  S.,  70,  Great  George  Street,  Leeds. 

Taylor,  Mr.  T.,  Newport  Pagnell. 

Taylor,  l\Ir.  T.,  Address  imknown. 

Taylor,  Mr.  W.  G.,  Charford  Mill,  Bromsgrovc. 

Tclfer,  Mr.  H.  V.,  High  Street,  Bruton,  Somerset. 

Terry,  Mr.  T.,  1,  Egerton  Crescent,  Withingtou,  Manchester. 
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Thatcher,  Mr.  T.,  257,  Catherine  Street,  Ashtou-undor-Lyne. 

Thomas,  Mr.  H.,  St.  Leonards-on-Sea. 

Thomas,  Mr.  H.  J.,  Laudoro,  Swausea. 

Thomas,  Mr.  J.,  Eridj^'e,  Canterbury,  Kent. 

Thomas,  Mr.  J.  D.  D.,  144,  Ashley  lload.  Eristol. 

Thomas,  Mr.  J.  E.,  2,  Christina  Street,  Swansea. 

Thomas,  Mr.  J.  P.,  5,  Great  Dark  Street,  Aberystwyth. 

Thomas,  Mr.  E.,  143,  High  Street,  Merthyr. 

Thomas,  Mr.  R.,  38,  Linnet  Lane,  Seftou  Park,  Liverpool. 

Thomas,  Mr.  T.  E.,  Burry  Port. 

Thomas,  Mr.  W.,  Builth,  Breconshire. 

Thomas,  Mr.  W.  J.,  9,  Commercial  Place,  Aberdare, 

Thompson,  Mr.  A.,  51,  English  Street,  Carlisle. 

Thompson,  Mr.  A.,  14G,  Upper  Eichmond  Eoad,  Putney,  S.W. 

Thompson,  Mr.  C.  T.  S.,  Lodge  Lano,  Princes  Park,  Liverpool. 

Thompson,  Mr.  G.,  Alston. 

Thompson,  Mr.  H.,  101,  Southwark  Street,  S.E. 

Thompson,  Mr.  H.  A.,  22,  Worship  Street,  Finsbury  Square,  E.G. 

Thompson,  Mr.  H.  C,  113,  Edge  Lane,  Liverpool. 

Thompson,  Mr.  J.,  11,  Aldersgate  Street,  E.C. 

Thompson,  Mr.  J.,  58,  Hanover  Street,  Liverpool. 

Thompson,  Mr.  J.,  High  Street,  Knaresboro',  Yorkshire. 

Thompson,  Mr.  -J.  S.,  Sutton  Coldfield,  near  Birmingham. 

Thompson,  Mr.  J.  T.,  Richmond,  Yorks. 

Thompson,  Mr.  L.,  Lisnaskca,  Ireland. 

Thompson,  Mr.  M.  P.,  17,  Gordon  Street,  Glasgow. 

Thompson,  Mr.  T.,  35,  George  Street,  Edinburgh. 

Thompson,  Mr.  T.,  Finkle  Street,  Richmond,  Yorks. 

Thomson,  Mr.  C,  Elie,  Fife. 

Thomson,  W.,  F.I.C.,  F.R.S.E.,  Royal  Listitution,  Manchester. 

Thorburn,  Mr.  H.,  3,  Newgate  Street,  Bishop  Auckland. 

Thorn,  Mr.  J.  J.,  225,  Oxford  Street,  W. 

Thornton,  Mr.  H.,  136,  Leeds  Eoad,  Bradford. 

Thornton,  Mr.  S.,  Beacon,  Exmouth,  Devon. 

Thorp,  Mr.  J.,  Heaton  Moor  Eoad,  Heaton  Chapel,  near  Stockport. 

Thoqj,  W.,  junr.,  B.Sc,  F.I.C.,  39,  Sandringham  Eoad,  Kingslaud,  E. 

Thresh,  J.  C,  D.Sc.  (Lond.),  11,  Eagle  Parade,  Buxton,  Derby. 

Thrower,  Mr.  E.  A.,  Diss. 

Thurland,  Mr.  H.,  41,  St.  Giles  Road,  Oxford. 

Thurlby,  Mr.  G.,  High  Street,  Gorlestou,  Yarmouth. 

Thwaites,  Mr.  P\,  Albert  Hill,  Bishop  Auckland. 

Tichborne,   Prof.  C.  R.  C,   Ph.D.,  F.I.C.,   F.C.S.,  15,   North   Great 

Georges  Street,  Dublin. 
Tilden,  Prof.W.  A.,D.Sc.,F.R.S.,etc.,  The  Mason  College,  Birmingham. 
Tilsley,  Mr.  J.,  Berriew,  Montgomeryshire,  North  Wales. 
Tilsley,  Mr.  R.,  Caersws  R.S.O.,  Montgomery. 
Tily,  Mr.  C.  A.,  45,  Maida  Vale,  W. 

Tipping,  Mr.  T.  J.  W.,  155,  High  Street,  Stoke  Newington,  N. 
Tipton,  Mr.  St.  -J.,  St.  George's,  Wellington,  Salop. 
Tirrell,  Mr.  J.,  Market  Square,  Hanley. 
Tocher,  Mr.  G.,  Helensburgh. 
Todd,  Mr.  J.,  4,  Annandale  Street,  Edinburgh. 
Todd,  Mr.  T.,  Colinsburgh,  N.B. 
Tomlinson,  Mr.  J.  C,  97,  Fishergate,  Preston,  Lanes. 
Toone,  Mr.  J.  A.,  27,  Old  Christchureh  Eoad,  Bournemouth. 
Towerzey,  Mr.  A.,  52,  Eoyal  York  Crescent,  Clifton,  Bristol. 
Townsend,  Mr.  C,  4,  Union  Street,  Bristol. 
Townson,  Mr.  W.,  2,  Eussell  Street,  Liverpool. 
Tremeer,  Mr.  J.  J.,  ijo,  Boutport  Street,  Barnstaple. 
Trick,  Mr.  W.  B.,  92,  Green  Lanes,  Stoke  Newington,  N. 
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Trigg,  Mr.  J.  W.,  Barton  Street,  Gloucester. 
Troake,  Mr.  M.  H.,  Helston,  Cornwall. 
Troake,  Mr.  K.  J.,  12(j,  White  Ladies'  Eoad,  Clifton,  Bristol, 
Troake,  Mr.  W.  H.,  Kingsbridge,  Devon. 
Troke,  Mr.  C,  82,  City  Koad,  E.G. 
Trotmau,  Mr.  A.  C,  72,  Northgate  Street,  Gloucester. 
Troughtou.  Mr.  C,  72,  Old  Hall  Street,  Liverpool. 
Truman,  Mr.  H.  V.,  Thames  Street,  Sunbury. 
Tucker,  Mr.  H.  S.,  139,  Great  Hampton  Kow,  Birmingham. 
TuUy,  Mr.  J.,  senr..  Glen  Vne  Works,  East  Griustead,  Sussex. 
Tupholme,  Mr.  E.  H.,  394,  King's  Koad,  Chelsea,  S.W. 
Tupholmc,  Mr.  J.  T.,  1,  Coleherne  Terrace,  West  Brompton,  S.W. 
TurnbuU,  Mr.  H.  J.,  Tavistock  Place,  Sunderland. 
Turner,  Mr.  A.,  74,  Loveburn  Street,  Dumfries,  N.B. 
Turner,  Mr.  C.  E.,  14,  Bury  Street,  Great  Kussell  Street,  W.C. 
Turner,  H.,  M.E.C.S.,  1,  Spotland  Road,  Rochdale. 
Turner,  Mr.  J.,  Chemical  Works,  Queen's  Ferry,  Flintshii'e. 
Turner,  Mr.  J.,  15,  Fore  Street,  Hexham. 
Turner,  Mr.  J.,  Stacksteads,  Lancashire. 
Turner,  Mr.  ,J.,  16,  Market  Square,  Aylesbury. 
Turner,  Mr.  J.,  118,  Princess  Baildiugs,  The  Moor,  Sheffield. 
Turner,  Mr.  R.  C,  1,  Exchange  Buildings,  Cromford  Court,  Man- 
chester. 
Turner,  Mr.  R.,  Oundle,  Northamptonshire. 
Turner,  Mr.  W.  S.,  225,  Oxford  Street,  Manchester. 
Turtou,  Mr.  Wm.,  93  &  95,  St.  Peter's  Street,  Leeds. 
Turney,  Mr.  S.  B.,  183,  Union  Street,  Plymouth. 
Tutton,  Mr.  .J.,  7,  Lower  Hillgate,  Stockport. 
Twemlow,  Mr.  R.,  91,  Upper  Brook  Street,  Manchester. 
Twiss,  Mr.  W.,  Hunstanton,  Norfolk. 
Tyler,  Mr.  T.,  Comberton  Hill,  Kidderminster. 
Tyrer,  Mr.  P.,  70,  Long  Lane,  Borough,  S.E. 
Tyrer,  T.,  F.I.C.,  F.C.S.,  Garden  Wharf,  Battersea,  S.W. 

Umney,  C,  F.LC.  F.C.S.,  50,  Southwark  Street,  S.E. 

Upton,  Mr.  E.  J.,  Wallingford,  Berks. 

Urwick,  Mr.  W.  W.,  CO,  St.  George's  Road,  Pimlico,  S.W. 

Vennall,  Mr.  G.,  Cranleigh,  Guildford. 

Vincent,  Mr.  P.,  jun.,  Walham  Green,  S.W. 

Vince,  Mr.  J.,  37,  Cheapside,  Lancaster. 

Virgo,  Mr.  C,  The  Foregate,  Worcester. 

Voce,  Mr.  W.  G.,  52,  Halesowen  Road,  Netherton,  near  Dudley. 

Voelcker,  A.,  Ph.D.,  F.R.S.,  etc.,  39,  Argyll  Road,  Kensington,  W. 

Waddington,  Mr.  H.,  Market  Street,  Thornton,  near  Bradford. 

Wakefield,  Mr.  C.  H.,  Blackmore  House,  Malvern  Wells. 

Wakeham,  Mr.  C,  Helston. 

Wales,  Mr.  J.  C,  Hem&worth,  Yorkshire. 

Walker,  Mr.  B.  A.,  2(),  Clapham  Eoad,  S.W. 

Walker,  Mr.  C,  8,  Cannon  Street  Road,  E. 

Walker,  Mr.  J.,  200,  Manchester  Road,  Bradford,  Yorkshire. 

Walker,  J.  F.,  M.A.,  F.LC,  F.C.S.,  10,  Gilligate,  York. 

Wallace,  Mr.  W.,  89,  St.  Vincent  Street,  Glasgow. 

Wallwork,  Mr.  J.,  94,  Elliott  Street,  Tyldesley,  near  Manchester. 

Walton,  Mr.  E.  B.,  Richmond,  Yorks. 

Walton,  Mr.  R.,  High  Street,  Maidenhead. 

Wand,  Mr.  S.,  Haymarkct,  Leicester. 

Ward,  G.,  F.LC,  F.CS.,  39,  Aire  Street,  Leeds. 

Ward,  Mr.  J.,  39,  Eastgate  Street,  Gloucester. 
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Ward,  Mr.  J.  S.,  58,  Saltoiin,  Eoad,  Brixton,  S.W. 

Ward,  W.,  F.C.S.,  Sheffield  Moor,  Sheffield. 

Warren,  Mr.  W.,  24,  Ilussell  Street,  Covent  Garden,  W.C. 
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Whittle,  Mr.  S.,  Leigh,  Lancashire. 
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Williams,  Mr.  W.,  Llanfyllin. 
Williams,  Mr.  W..  80.  Upj^er  Street,  Islington,  X. 
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NOTICE. 

Meinbers  are  reqziested  to  vej^ort  any  inaccuracies  in  these  lists 
hy  letter,  addressed  as  folloivs : — 

The  Secketauy, 

Brai.  Pharm.  Conf., 

17,  Bloomshury  Square, 

London,  W.C. 


SOCIETIES  AND  ASSOCIATIONS 

IXYITED    TO    SEND    DELEGATES    TO    THE    ANNUAL   MEETING. 

The  Pharmaceutical  Society  of  Great  Britain. 

The  North  British  Branch  of  the  Pharmaceutical  Society  of  Great  Britain. 

The  Pharmaceutical  Society  of  Ireland. 

Aberdeen. — Society  of  Chemists  and  Druggists  (1839).  Mr.  A.  Strachan,  48, 
Richmond  Street,  Aberdeen. 

Arbroath. — Chemists'  Association  (1874).     Mr.  D.  A.  Cargill. 

Ashton-under-Lyne. — Ashton-uuder-Lyne  and  Duukinfield  Chemists'  Associa- 
tion (1869).     Mr.  E.  Fisher,  106,  Stamford  Street,  Ashton.under-Lyne. 

Birmingham. — Midland  Counties  Chemists'  Association  (1869).  Mr.  S.  Dewsou, 
90,  New  Street,  Birmingham.  Chemists'  Assistants'  Association  (1868), 
Birmingham. 

Brighton. — Association  of  Pharmacy  (1861).  Mr.  Marshall  Leigh,  46,  Dyke 
Eoad,  Brighton. 

Bristol. — Pharmaceutical  Association  (re-established  1869).  G.  F.  Schacht 
F.C.S.,7,  Regent  Street,  Clifton,  Bristol. 

Colchester. — Association  of  Chemists  and  Druggists  (1845).  Mr.  W.  B.  Cordley, 
Colchester. 

■Coventry. — Coventry  and  Warwickshire   Pharmaceutical    Association   (1877). 

Dover. — Chemists'  Association.     Mr.  J.  Wilford. 

Dundee. — Chemists  and  Druggists'  Association  (1868).     Mr.  J.  Russell,  Dundee. 

Edinburgh. — Chemists'  Assistants'  Association.     Mr.  J.  R.  Hill. 

Exeter. — Exeter  Pharmaceutical  Society  (1845).     Mr.  G.  Pasmore,  Exeter. 

Glasgow. — Chemists  and  Druggists' Association  (1854).  Mr.  Walter  Paris,  83, 
Stii-hng  Road,  Glasgow. 

Halifax. — Halifax  and  District  Chemists  and  Druggists'  Association  (18G8).  Mr. 
J.  B.  Brierley,  Halifax. 

Hastings. — Chemists'  Association  (1884).  Mr.  A.  N.  Beck,  11,  York  Buildings, 
Hastings. 

Hawick.— Pharmaceutical  Association.  Mr.  Thomas  Maben,  5,  Oliver  Place, 
Hawick. 

Hull. — Chemists'  Association  (1868).     Mr.  C.  B.  Bell,  6,  Spring  Bank,  Hull. 

Leeds. — Chemists'  Association  (1862).    Mr.  J.  Hellowell,  88,  West  Street,  Leeds. 

Leicester. — Chemists'  Assistants  and  Apprentices'  Association  (1869).  Mr.  S. 
F.  Burford,  Leicester. 

Lincoln. — Chemists'  Association.     Mr,  C.  F.  Gadd,  200,  High  Street,  Lincoln. 

Liverpool.— Chemists'  Association  (1868).  A.  H.  Samuel,  F.C.S.,  145,  Upper 
Parhament  Street,  Liverpool. 

London. — Chemists'  Assistants'  Association.  Messrs.  E.  Baily  and  J.  F. 
Burnett,  103,  Great  Russell  Street,  W.C. 
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Manchester. — Chemists   aud    Druggists'   Association   (1853).     F.   B.   Benger, 
F.C.S.,  7,  Exchange  Street,  Manchester. 

Northampton. — Pharmaceutical  Association  (1871).   Mr.  F.  A.  Ashton,  G,  Kegeut 
Square,  Northami^ton. 

Nottingham. — Nottingham  and  Notts  Chemists'  Association  (1863).     Mr.  C.  A. 
Bolton,  40,  Carlton  Street,  Nottingham. 

Oldham. — Chemists'  Assistants  and  Apprentices'  Association  (1870).     Mr.  C. 
G.  Wood,  Secretary,  Church  Institute. 

Plymouth. — Association  of  Chemists  for  Plymouth,  Devonport,  aud  Stouehouse 
(1868).     Mr.  G.  Breeze,  Catherine  Street,  Devouport. 

Pkeston. — Pharmaceutical   Students'   Society.      Mr.   H.   Denham,   8,   Eegent 
Street,  Preston. 

Scarborough. — Chemists'  Association  (1870).    J.  Whitfield,  F.C.S.,  Scarborough. 

Sheffield. — Pharmaceutical  aud  Chemical  Society  (1869).     Mr.  G.  T.  W.  News- 
holme,  74,  Market  Place,  Sheffield. 

Sunderland. — Chemists'  Association  (1869).   Mr.  J.  Harrison,  83,  Bridge  Street, 
Sunderland. 

Taunton. — Chemists'  Association  (1870).     Mr.  H.  Prince,  Fore  Street,  Taunton. 

Wolverhampton. — Chemists  and  Druggists'   Association  (1874).     Mr.   W.  Y. 
Brevitt,  Darlington  Street,  Wolverhampton. 

York. — Chemists'  Association  (1865). 


Presentation    Copies    of    the     Year-Book     of    Pharmact  are 
forwarded  to  the  following  :  — 

VL^t  lljonorarg  fHrmbcrs. 

3LiJ)rarirs. 

American  Pharmaceutical  Association ;  Chemical  Society  of  London  ;  Ecole 
de  Pharmacie,  Montpellier ;  Massachusetts  College  of  Pharmacy ;  The 
Mason's  College,  Birmingham  ;  North  British  Branch  of  the  Pharmaceutical 
Society ;  Pharmaceutical  Society  of  Great  Britain  ;  Pharmaceutical  Society 
of  Ireland  ;  Pharmaceutical  Society  of  New  South  Wales  ;  Ontario  College 
of  Pharmacy,  Toronto  ;  Pharmaceutical  Society  of  Victoria ;  Royal  Society 
of  Loudon ;  Socicte  de  Pharmacie,  Paris ;  Yorkshire  College  of  Science. 

^rofatncial  Associations  (f}abing  Eibrarirs). 

Aberdeen  Society  of  Chemists  and  Druggists  ;  Arbroath  Chemists'  Association ; 
Brighton  Chemists'  Association  ;  Bristol  Pharmaceutical  Association  ;  Col- 
chester Association  of  Chemists  and  Druggists  ;  Coventry  and  Warwickshire 
Pharmaceutical  Association ;  Exeter  Pharmaceutical  Society ;  Glasgow 
Chemists  and  Druggists'  Association ;  Halifax  and  District  Chemists  and 
Druggists'  Association  ;  Hastings  Chemists'  Association  ;  Hawick  Chemists' 
Association  ;  Hull  Chemists'  Association  ;  Leeds  Chemists'  Association  ; 
Leicester  Chemists'  Assistants  and  Apprentices'  Association ;  Liverpool 
Chemists'  Association  ;  Manchester  Chemists  and  Druggists'  Association  ; 
Midland  Counties  Chemists'  Association ;  Northampton  Pharmaceutical 
Association  ;  Nottingham  and  Notts  Chemists'  Association ;  Oldham 
Chemists  and  Druggists'  Assistants  and  Apprentices'  Association  ;  Shelfield 
Pharmaceutical  and  Chemical  Association  ;  Sunderland  Chemists'  Associa- 
tion ;  Wolverhampton  Chemists  and  Druggists'  Association  ;  York  Chemists' 
Association. 

Souruals. 

American  Journal  of  Pharmacy ;  Archiv  der  Pharmacie ;  British  Medical 
Journal ;  Canadian  Pharmaceutical  Journal ;  Chemical  News ;  Chemist 
and  Druggist ;  Journal  de  Pharmacie  d'Anvers ;  Journal  de  Pharmacie  et  de 
Chimie  ;  Lancet ;  Medical  Press  and  Circular  ;  Medical  Times  and  Gazette ; 
The  Microscope  ;  Nature  ;  New  Piemedies  ;  Pharmaceutical  Journal ;  Phar- 
maceutische  Centralhalle  ;  Pharmacist ;  Eepertoire  de  Pharmacie  ;  Eevista 
Farmaceutica. 

The   FOLLOWING  Journals  are    received   from   their   respective 
Editors  : — 

American  Druggist ;  American  Journal  of  Pharmacy  ;  Archiv  der  Pharmacie  ; 
British  Medical  Journal  ;  Canadian  Pharmaceutical  Journal ;  Chemical 
News ;  Chemist  and  Druggist ;  Journal  de  Pharmacie  d'Anvers  ;  Journal 
de  Pharmacie  et  de  Chimie ;  Pharmaceutical  Journal ;  Pharmaceutical 
Record ;  Pharmaceutische  Centralhalle ;  Pharmacist  ;  Proceedings  of  the 
American  Pharmaceutical  Association  ;  Eepertoire  de  Pharmacie  ;  Eevista 
Farmaceutica. 


PROGRAMME  OF  THE  PROCEEDINGS 

OF   THE 

BRITISH  PIIAMACEUTICAL  CONFERENCE 

AT    THE 

TWENTY-FIRST  ANNUAL  MEETING,  HASTINGS,  1884. 


Pbop.  BENTLEY,  F.L.S.,  M.R.C.S.,  London. 
H.  B.  BRADY,  F.R.S.,  P.L.S.,  F.C.S.,  New- 

castle-on-Tyne. 
THOS.  B.  GROVES,  F.C.S.,  Weymouth. 
Pbof. REDWOOD,  Ph.D.,F. I. C.,F.C.S.,London. 


OFFICERS. 

^resilient. 

JOHN    WILLIAMS,    F.I.C.,    F.C.S. 

5Jtcc43vrsitimts. 

{Who  liave  filled  the  office  of  President.) 

G.  F.  SCHACHT,  F.C.S.,  Clifton,  BristoL 
W.  SOUTHALL,  F.L.S.,  Birmingiiam. 
R.  REYNOLDS,  F.C.S. ,  Leeds. 
Pbof.    ATTFIELD,    Ph.D.,    F.B.S.,  'jF.I.C.; 
F.C.S.,  London. 


Uicc^PrrsiDcnts 


S.  R.  ATKINS,  Salisbury, 
J.  A.  BELL,  Hastings. 


M.  CARTEIGHE,  F.I.C.,  F.C.S.,  London. 
J.  R.  YOUNG,  Edinburgh. 


CTrcasurcr. 

C.  EKIN,  F.C.S..  London. 

pjonorarg  Grnrral  Secretaries. 

F.  BADEN  BENGER,  F.C.S.,  Manchester. 
SIDNEY  PLOWMAN,  F.I.C.,  M.R.C.S.,  London. 

3Local  S>ccrttarg. 

F.   ROSSITER,   Hastings. 

©tfjrr  fHcmbcrs  of  tijc  ISircuttijc  (Committee. 

BoELiND,  J.,  F.C.S.,  F.R.M.S.,  Kihnar.    I  Payne,  J.  C.C.,  Belfast. 


nock. 

Hills,  W.,  F.C.S.,  London. 
Keywoeth,  G.  a.,  F.C.S.,  Hastings, 
Natloe,  AV.  a.  H.,  F.C.S.,  London. 


T.  H.  SYKES,  Southport. 

lEBitor  of  |3car=i3oofe. 

LOUIS  SIEBOLD,  F.I.C.,  F.C.S. 


RiDLEY,  W.  v.,  Southport. 
Stephenson,  J.  B.,  Edinburgh. 
Tatloe,  G.  S.,  F.C.S.,  London. 
Theesh,  J.  C,  D.Sc,  F.C.S.,  Buston. 


^utiitors. 


3Local 


Amooee,  Mr.  C,  Hastings. 
Beck,  Mr.  A.  N.,  Hastings. 
Bell,  Mr.  J.  A.,  Hastings. 
Bolton,  Mr.  F.  P.,  Hastings. 
Beailsfoed,  Mr.  H.,  Battle. 
Beooks,  Mr.  F.,  Hastings. 
Davison,  Mr.  W.  H.,  Hastings. 
Feavee,  Mr.  J.,  Hastings. 
Hasselby,  Mr.  E.  H.,  St.  Leonards. 
Jeniter,  Mr.  H.  A.,  St.  Leonards. 


I  A.  I.  JOSEPH,  St.  Leonards. 

Secretarg. 

PHILIP    PRINCEP. 

CTommittee. 

Joseph,  Mr.  A.  I.,  St.  Leonards. 
Keywoeth,  Mr.  G.  A.,  Hastings. 
Lemmon,  Mr.  G.  F.,  Hasting.?. 
Mackenzie,  Mr.  C.  A.,  Hastings. 
Maggs,  Mr.  S.  B.,  St.  Leonards. 
Neve,  Mr.  F.  C,  St.  Leonards. 
RossiTER,  Mr.  F.,  Hastings. 
Smith,  Mr.  A.  W.,  Rye. 
TiYLOK,  Mr.  A.,  St.  Leonards. 
Thomas,  Mr.  H.,  St.  Leonards. 


The  Sittings  of  the  Confeeence  weee  held  in  the 

ASSEMBLY  ROOMS,  CASTLE  HOTEL,   HASTINGS, 

On  TUESDAY  &  WEDNESDAY,  the  12ie  and  ISih  AUGUST,  1831, 

Cn  in  111  c  lie  ill  3  at  Holf-pad  Ten  a.m.  each  day. 
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MONDAY,  nth  AUGUST. 

The  EXECUTIVE  COMMITTEE  met,  according  to  notices  from  the  Honorary 
General  Secretaries,  at  8  p.m.,  at  the  Castle  Hotel. 


TUESDAY,  ISth  AUGUST. 

The  CONFERENCE  met  at  10.30  a.m.,  adjom-ning  at  1  p.m. ;  and  at  2.30 
p.m.,  adjourning  at  5  p.m. 


(Bx\itx  oi  gusrncss. 


Keception  of  Delegates. 

Eei)ort  of  Executive  Committee. 

Financial  Statement. 

Eeport  of  Treasurer  of  the  "  Bell  and  Hills  Library  Fund." 

President's  Address. 

Eeading  of  Papers  and  Discussions  thereou. 

PAPERS. 

1.  A  Beport  on  English  Rhubarh.    By  W.  Elborne. 

2.  Analyses  of  Eliuharh.     By  W.  Elboene. 

3.  Final  Report  upon  the  Alhaloidal  Value  of  Cultivated  and  Wild  Belladonna 

Plants.    By  A.  W.  Gerrard,  F.C.S. 

4.  Report  vpon  the  Estimation  of  the  Alkaloids  in  Atropa  Belladonna.      By 

Wyxdh.\m  E.  Duxstan,  F.C.S.,  and  F.  Eansom. 

5.  A  few  Notes  on  the  Groxotli  of  Belladonna   and   Hyoscyamiis.     By  T.  J. 

Hasselbt. 

6.  Report  on  an  Investigation  of  the  Chemistrij,  Botany,  and  Pharmacy  of  the 

Strychnos  Nux  Vomica.    By  Wyndham  R.  Dunstan,  F.C.S.,  and  F.  W. 
Short. 

7.  Notes  on  the  Estimation  of  Hydrocyanic  Acid  and  Cyanides.    By  L.  Siebold, 

F.I.C.,  F.C.S. 

8.  Fzirther  Contribution  to  the  Pharmacy  of  Linseed.     By  T.  Greenish,  F.C.S., 

F.R.M.S. 

9.  Standardizing  of  Pharmaceutical  Preparations.    By  G.  F.  Schacht,  F.C.S. 
10.  Standardized  Pharmaceutical  Preparations.     By  D.  B.  Dott,  F.E.S.E. 


There  was  a  mid-day  adjournment  between  1  and  2. .30  p.m.,  for  luncheon. 

Parties  of  members  visited  the  Town  Hall  and  other  places  of  interest  in  the 
town  and  neighbourhood  at  i)  p.m. 
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WEDNESDAY,  13th  AUGUST. 

The  CONFEEENCE  met  at  10.30  a.m.,  aajouining  from  1  p.m.  till  2.30  p.m. 
The  whole  of  the  business  of  the  Conference  was  completed  this  day  by  about 
5  p.m. 

(Orbcr   of   iliusrncss. 

Reception  of  Delegates. 

Eeading  of  Paj)ers  and  Discussions  thereon. 

PAPERS. 

11.  A  Fossil  Aloe  from  the  Wealden.    By  G.  A.  Keywoeth,  F.C.S. 

12.  Oil   Hymenodictyonine ,   an  Alkaloid  from  Hymenodictyoii  Excelsum.      By 

W.  A.  H.  Naylor,  F.C.S. 

13.  Note  on  the  Filtration  of  Lard.     By  W.  Willmott. 

14.  The  Composition  of  Seidlitz  Poicders.     By  W.  IMaktixdale,  F.C.S. 

15.  The  Pungent  Principles  of  Plants.    By  J.  C.  Thresh,  D.Sc,  etc. 

16.  Note  on  a  Specimen  of  Mylitta  Australis.     By  W.  Southall,  F.L.S. 

17.  Note  on  Certain  Anhydrous  Essential  Oils.     By  J.  Willluis,  F.I.C,  F.C.S. 

18.  Tincture  of  Quinine.    By  E.  Wright. 

19.  Note  on  China  Bicolorata,  or  Tecamez  Bark.    By  John  Hodgkin,  F.I.C, 

F.C.S. 

20.  Analyses  of  some  Old  Cinchona  Barks.     By  David  Hoopee,  F.C.S. 

21.  Sesame  Oil  as  a  Basis  for  Lead  Plaster.    By  T.  Mabex. 

22.  Beport    upon   the   Strength    and   Condition    of    Commercial    Specimens   of 

Hydrargyrum  cum  Creta,  Pilula  Hydrargyri,  and  Ungaentum  Hydrargyri. 
By  M.  Dechan  and  T.  Mabex. 

23.  On  Iodine  in  Cod  Liver  Oil  and  other  Marine  Products.     By  E.  C.  C.  Stan- 

ford, F.C.S. 

24.  Proximate   Analysis  of  the  Bhizome  of  Alpinia  Officinarum  (Hance),    By 

J.  C.  Thresh,  D.Sc,  etc. 

25.  Note  on  Sulphurated  Lime.     By  T.  S.  Dtiioxd. 

26.  The  Estimation  of  Diastase  in  Extract  of  Malt.    By  T.  S.  Dymoxd. 

27.  Beport  on  Commercial  Peruvian  Balsam,  and  the  ilethods  for  Ascertaining 

its  Purity.    By  Peter  MacEwan. 

28.  Note  on  the  Presence  of  Copper  in  some  Pharmaceutical  Preparations.     By 

J.  E.  Hill. 

Place  of  Meeting  for  1885. 
Election  of  Officers  for  1884-85. 


There  was  a  mid-day  adjournment  between  1  and  2.30  p.m.,  for  luncheon. 
At  6  p.m.  there  was  a  dinner  at  the  Castle  Hotel. 


THURSDAY,  14th  AUGUST. 

A  considerable  party  of  members,  accompanied  by  the  Local  Committee,  went 
on  an  excursion  to  Battle  Abbey,  Ashburnham,  and  Normanhurst. 


BRITISH     PHARMACEUTICAL    COXFERENCE. 

MEETING     AT    HASTINGS,     1884. 

The  Twenty-first  Annual  Meeting  of  the  Britisli  Pharmaceutical 
Conference  commenced  its  sittings  at  the  Castle  Hotel,  Hastings, 
on  Tuesday,  August  12th,  Mr.  John  Williams,  F.I.C.,  F.C.S., 
President,  occupying  the  chair. 

The   folloivimj    memhers    and    visitors    ivere    i^resent    during    the 

meetings  : — 

Aberdeen — Kay,  J.  P. 

Blaclchurn — Farnworth,  "Wm. 

Bolton — Forbes,  "W. 

Bonnyrigg — Hutchens,  Wm. 

Brighton — Savage,  W.  D.  ;  Savage,  W.  TV. 

Brinckley — Keene,  Mr.  and  Mrs.  John. 

C/iesi^er-— Baxter,  G. 

CZz/i5o?i— Schacht,  G.  F. 

Boncaster — Hasselby,  T.  J. 

Dover — Bottle,  A. 

Dublin— Wells,  W.  F.,  juur. 

Edinburgh— Doit,  D.  B. 

Glasgow — Frazer,  D, ;  Kinninmont,  A. 

Gloucester — Meadows,  N.  ;  Stafford,  "Wm. ;  Ward,  J. 

Hastings — Beck,  A.  N.;  Bell,  J.  J.;  Bolton,  F.  P.;  Key  worth,  G.  A.; 
Lemmon,  G.  F. ;  Mackenzie,  C.  A. ;  Rossitei^  F. ;  Thorpe,  G.  A.  ; 
Vint,  T.  D. 

Hurstpierpoint — Mitten,  Miss  Flora. 

KilmarnocJc — Borland,  J. 

Leeds — Jefierson,  P. 

Leicester — Clark,  J.  W. 

London — Baldock,  J.  H. ;  Barnes,  J.  B.  ;  Bindloss,  G.  F. ;  Brem- 
ridge,  R.  ;  Cooke,  P. ;  Crawshaw,  E. ;  Gerrard,  A.  W. ;  Glazier, 
W.  H.  ;   Greenish,   T. ;    Holmes,  E.  M. ;    Lewintou,    A.  B. ;  Islait- 
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land,  p.  C.  ;  Martindale,  ^Ym. ;  ITaylor,  W.  A.  H.  ;  Passmore,  F. 
Paul,  B.  H.,  Ph.D.  ;  Piper,  W.  G. ;  Plowman,  S. ;  Princep,  P. 
Redwood,  Prof.,  Ph.D.;  Taylor,  G.  S.  ;  Thirk,  S.  ;  Tyrer,  T. 
Williams,  J.;  Willmott,  W.  ;  Winfrey,  11.;  Wrenn,  W.  A. 
Wootton,  A.  C. ;  Wright,  T.  R. 

Manchester — Benger,  F.  B.  ;  Elborne,  W. ;   Siebold,  L. 

Neio  Barnet — Young,  R.  F. 

Oldham — Glover,  J.  S. 

Bed  Hill— SiUitoe,  F.  S. 

%e— Smith,  A.  W. 

St.  Leonards — Hasselby,  E.  H.  ;  Joseph,  A.  I. ;  Xew,  F.  C. ; 
Thomas,  H. 

Salisbtiry — Atkins,  S.  R. 

San  Bemo — Squire,  F.  R. 

Southport—'Radlej,  W.  V. 

Teddington — Braby,  F. 

Tenhury — Slade,  J. 

Torqtiay — Riches,  F. ;  Riches,  T. 

Tunhridge  Wells — Dunkley,  E. 

Meeting  of  the  Executive  Committee. 

A  meeting  of  the  Executive  Committee  was  held  at  the  Castle 
Hotel,  Hastings,  on  Monday,  August  11th,  at  8  p.m. 

Present:  J.  Williams,  F.I.C.,  F.C.S.,  President,  in  the  chair; 
]\Iessrs.  Atkins,  Bell,  Borland,  Keyworth,  Naylor,  Radley,  Rossiter, 
Schacht,  and  Taylor  ;  and  Messrs.  Benger  and  Plowman  (Hon.  Gen. 
Sees.). 

The  minutes  of  the  previous  meeting  wei'e  read  and  confirmed. 

The  order  in  which  papers  should  be  read  at  the  General  Meeting 
was  discussed,  and  the  programme  aiTanged.  One  paper  was  con- 
sidered by  the  Committee  unsuited  for  the  objects  of  the  Conference, 
and  the  Hon.  Gen.  Sees,  were  instructed  to  ask  the  author  to  with- 
draw it. 

A  draft  report,  for  presentation  at  the  Annual  Meeting,  was 
submitted  by  the  Hon.  Gen.  Sees.,  and  after  some  discussion  and 
alterations  was  agreed  to.  In  connection  with  that  part  of  it 
relating  to  local  expenditure,  the  local  ofiicers  expressed  themselves 
very  pleased  with  the  new  arrangement,  and  said  that  it  had  relieved, 
them  of  considerable  anxiety. 

The  Treasurer's  financial  statement  was  approved. 

The  renewed  invitation  fi'om   Aberdeen   to   meet  there  in   1885 
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was  considered,  and  it  was  resolved   to  recommeud  the   General 
Meeting  to  accept  the  invitation. 

Mr.  Benger  (Hon.  Gen.  Sec.)  and  Mr.  Ekiu  (Treasurer)  tendered 
their  resignations.  Many  members  urged  them  to  alter  their 
decision,  and  the  Committee  generally  expressed  great  regret  that 
the  Conference  was  about  to  lose  their  invaluable  services. 

A  list  of  proposed  officers  for  1884-5,  was  then  adopted  for 
recommendation  to  the  General  Meeting  for  election. 

The  manuscript  of  the  Year-Booh  for  1884,  as  far  as  it  could  be 
completed,  was  laid  on  the  table. 

Power  was  given  to  the  Hon.  Gen.  Sees,  to  remove  from  the  list 
of  members  all  who  were  more  than  two  years  in  arrear,  if  they 
did  not  respond  in  a  reasonable  time  to  a  circular  which  was  being 
issued  to  them. 

The  Hon.  Gen.  Sees,  reported  that  they  had  received  from  Mr. 
Shillinglaw,  of  Melbourne,  nine  decades  of  Baron  von  Mueller's 
"  Eucalyptographia,"  which  had  been  presented  to  the  Conference  by 
the  Government  of  Victoria,  at  the  suggestion  of  Mr.  C.  R.  Blackett, 
President  of  the  Victoria  Pharmacy  Board.  The  President  was 
requested  to  suitably  acknowledge  the  donation. 

A  letter  of  thanks  from  the  Hawick  Chemists'  Association  for 
the  1883  Year-Booh  was  read. 

The  following  new  members  were  elected  : — 

Bolton,  Mr.  F.  P.,  Hastings. 

Brown,  Mr.  J.,  Chester-le-Street. 

Burton,  Mr.  J.,  Llandudno. 

Carteighe,  Mr.  J.,  London. 

Corder,  Mr.  W.  S.,  Sunderland. 

Dechan,  Mr.  M.,  Hawick. 

Davison,  Mi\  W.  H.,  Hastings. 

Dunkley,  Mr.  E.,  Tunbridge  Wells. 

Feaver,  Mr.  J.,  Hastings. 

Fuller,  Mr.  J.,  Brixton. 

Hall,  Mr.  H.  S.,  Manchester. 

Harrison,  Mr.  W.,  Headingley. 

Jenner,  Mr.  H.  A,,  St.  Leonards-on-Sea. 

Kay,  Mr.  J.  P.,  Aberdeen. 

Lemmon,  Mr.  G.  F.,  Hastings. 

MacEwan,  Mr,  P.,  Edinburgh. 

Mackenzie,  Mr.  C.  A.,  Hastings. 

Maggs,  Mr.,  junr.,  St.  Lconards-on-Sea. 

Mitten,  Miss  F.,  Hurstpierpoint. 


LEITISH    THARMACEUTICAL    CONFERENCE.  411 

Neve,  Mr.  F.  C,  St.  Leonards-on-Sea. 
Sainsbury,  Mr.  A.  F.,  London. 
Taylor,  Mr.  A.,  St.  Leonards-on-Sea. 
Thomas,  Mr.  H.,  St.  Leonards-on-Sea. 
Thompson,  Mi\  M.  F.,  Glasgow. 
Warrick,  Mr.  F.  W.,  London. 
Wiggs,  Mr.  H.  J.,  Loudon. 
Wilson,  Mr.  J.,  Bath. 


Alcazar,  j\Ir.  L.  J.,  Port  of  Spain,  Trinidad. 
Blackett,  Mr.  C.  R.,  Melbourne,  Victoria. 
Bolaud,  Mr.  A.  E.,  Port  of  Spain,  Trinidad. 
Bourgeois,  Mr.  J.  C,  Sanfex'nando,  Trinidad. 
Bowen,  Mr.  W.,  Melbourne,  Victoria. 
Braddock,  Mr.  C.  H.,  Adelaide,  South  Australia. 
Clemes,  Mr.  A.  B.,  Stawell,  Victoria. 
Cook,  Mr.  C,  Sandhurst,  Victoria. 
Eyre,  Mr.  F.  J.,  Adelaide,  South  Australia. 
Fernandes,  Mr.  D.,  Bombay. 
Francis,  Mr.  H.,  Melbourne,  Victoria. 
Given,  Mr.  H.  B.,  Milparinka,  N.S.W. 
Goodwin,  Mr.  D.  R.,  Tamworth,  N.S.W. 
Gransaull,  Mr.  A.,  Port  of  Spain,  Trinidad. 
Grogan,  Mr.  W.  R.,  Bridgetown,  Barbadoes. 
Harrison,  Mr.  C,  Prahran,  Victoria. 
Headding,  Mr.  C,  Adelaide,  South  Australia. 
Holdsworth,  Mr.  J.,  Sandhurst,  Victoria. 
Hood,  Mr.  R.  W.,  St.  George's,  Grenada. 
Hughes,  Mr.  R.,  Wangaratta,  Victoria. 
Huntsman,  Mr.  T.,  Fitzroy,  Victoria. 
Hutchinson,  Mr.  T.  P.,  Woodstock,  South  Africa. 
Lewis,  Mr.  G.,  Melbourne,  Victoria. 
Marston,  Mr.  G.,  Collingwood,  Victoria. 
Macgowan,  Mr.  J.  T.,  Melbourne,  Victoria. 
Martin,  Mi\  R.  E.,  Toronto,  Canada. 
Mills,  Mr.  W.  H.,  Port  of  Spain,  Trinidad. 
Mercer,  Mr.  W.,  Daylesford,  Victoria. 
Noakes,  Mr.  E.  T.,  Dandenoug,  Victoria. 
Parker,  Mr.  J.,  Adelaide,  South  Australia. 
Phillips,  Mr.  T.,  Inglewood,  Victoria. 
Plunket,  Mr.  C.  T.,  Melbourne,  Victoria. 
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Poole,  Mr.  H.,  Adelaide,  Soufcli  Australia. 
Ramsey,  Mr.  P.  A.,  Port  of  Spain,  Trinidad. 
Rawlins,  Mr.  S.  A.,  Port  of  Spain,  Trinidad. 
Richar"ds,  Mr.  A.,  Port  of  Spain,  Trinidad. 
Robinson,  Mr.  W.,  St.  James's,  Victoria. 
Ross,  Mr.  W.  C,  Port  of  Spain,  Trinidad. 
Rowley,  Mr.  W.,  Melbourne,  Victoria. 
Saunders,  Mr.  W.  B.,  Stayner,  Canada. 
Scbaer,  Prof.,  Neumllnster-Ziiricb. 
Shillinglaw,  Mr.  H.,  Melbourne,  Victoria. 
Swift,  Mr.  Gr.,  Melbourne,  Victoria. 
Taitt,  Mr.  A.  J.,  Port  of  Spain,  Trinidad. 
Whitfield,  Mr.  A.,  Longford,  Tasmania. 
Wigg,  Mr.  W.  J.,  Maryborough,  Victoria. 


GENERAL    MEETING. 

Tuesday,  Aiujust  12f]i. 

Before  the  commencement  of  the  proceedings, 

The  Mayor  of  Hastings,  Mr.  Alderman  Thorpe,  briefly  welcomed 
the  Conference  to  the  ancient  borough,  of  which  he  had  the  honour 
to  be  chief  magistrate. 

Mr.  J.  A.  Bell,  Chairman  of  the  Local  Committee,  begged  to 
endorse  the  sentiments  so  heartily  expressed  by  the  Mayor.  Al- 
though Hastings  could  not  show  any  large  chemical  manufactories,  it 
claimed  to  be  second  to  no  town  on  the  south  coast,  and  members  of 
the  pharmaceutical  body  in  the  town  cordially  agreed  with  him  in 
welcoming  the  British  Pharmaceutical  Conference  to  Hastings.  It 
was  now  twelve  years  since  the  Conference  visited  a  south-coast 
town,  and  he  had  no  doubt  that  wherever  the  Conference  went  it 
promoted  that  brotherly  good  feeling  amongst  pharmacists  which 
he  thought  was  as  essential  a  feature  as  the  increase  of  pharmaceu- 
tical knowledge,  a  brotherly  feeling  which  ought  to  characterize  all 
those  engaged  in  a  scientific  business.  He  looked  upon  the  chemist's 
business  as  being  really  a  science,  and  the  more  deeply  it  was  inves- 
tigated, the  more  would  this  scientific  character  be  appreciated. 
He  was  very  glad  to  say  that  as  a  result  of  this  visit  a  Local  Asso- 
ciation had  been  formed,  which  he  believed  would  be  appreciated  by 
all  the  resident  pharmacists.  The  rules  had  all  been  settled,  and  at 
a  recent  meetins:  he  had  received  the  honour  of  beinsr  elected  the 
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first  President.  He  could  assure  the  members  and  the  Conference 
that  it  would  be  his  pleasure  to  promote  anything  which  tended  to 
improve  the  state  of  pharmacy  and  the  welfai'e  of  the  Association 
and  the  Conference. 

The  President,  on  behalf  of  the  Conference,  begged  to  thank 
both  the  Mayor  and  Mr.  Bell  for  the  kind  manner  in  which  they 
had  expi'essed  their  feelings  towards  the  Conference.  He  trusted 
this  visit  to  Hastings  would  be  of  benefit  to  the  pharmacists  of  the 
town  and  also  to  the  advancement  of  science. 

Mr.  F.  Baden  Benger,  F.C.S.  (Hon.  Gen.  Sec),  then  read  the 
following  letters  of  apology  for  non-attendance: — 

Leeds,  August  dth,  1884, 
Dear  Sirs, — 

It  is  with  much  regret  that  1  find  myself  unable  to  attend 
the  meeting  of  the  Conference  at  Hastings. 

The  programme  of  papers  already  announced  is  a  guarantee  of 
the  interest  of  your  discussions. 

Is  it  not  also  fair  to  claim  such  contributions  to  Pharmacology  as 
evidence  that  the  class  of  men  producing  them  is  qualified  to  take 
an  important  share  in  the  construction  and  periodical  alteration  of 
a  national  Pharmacopoeia  ? 

I  feel  the  more   sorry  to  be  absent  from   the  Hastings  meeting 
because  it  will  enjoy  the  many  words  of  wisdom  which  I  am  sure 
our  esteemed  President  will  bring  out  of  his  unrivalled  store  of 
information  on  the  relations  of  chemistry  to  pharmacy. 
With  best  wishes  for  the  success  of  the  meeting, 

I  am,  dear  sirs. 

Faithfully  yours, 
The  Hon.  Gen.  Secs.,  Richard  Reynolds. 

British  Pharmaceutical  Conference. 

Oban,  August  9th,  1884, 
My  Dear  Mr.  President, — 

Having  been  actively  engaged  at  each  of  the  twenty-one 
annual  meetings  of  the  British  Pharmaceutical  Conference,  I  need 
scarcely  assure  you  how  much  I  regret  being  absent  this  year. 
Were  I  not  certain  that  the  Conference  will  go  on  increasing  in 
prosperity  and  usefulness,  I  would  not  even  now  be  away  from  the 
congenial  society  of  its  officers  and  members. 

Yours  faithfully, 
John  Williams,  Esq.  John  Attfield. 
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He  stated  that  similar  letters  liad  been  received  from  Mr.  C.  B. 
Allen  (London),  Professor  Bentley  (London),  Dr.  Bernays  (Lon- 
don), Messrs.  J.  L.  Ballock  (London),  R.  H.  Davies  (London), 
W.  R.  Dunstan  (London),  T.  S.  Djmond  (London),  C.  Ekin 
(London),  G.  Ellinor  (Sheffield),  T.  Parries  (London),  P.  W. 
Metcher  (London),  R.  Hamjison  (London),  F.  J.  Hanburj  (Lon- 
don), J.  R.  Hill  (Edinburgh),  W.  Hills  (London),  J.  Hodgkin 
(London),  T.  Maben  (Hawick),  P.  MacEwan  (Edinburgh),  J.  C.  C- 
Payne  (Belfast),  Dr.  Quinlan  (Dublin),  Messrs.  H.  Rocke  (Mel- 
bourne), W.  Southall  (Birmingham),  E.  C.  C.  Stanford  (Glasgow), 
J.  B.  Stephenson  (Edinburgh),  Dr.  Thresh  (Buxton),  Dr.  Tich- 
borne  (Dublin),  Messrs.  C.  Umney  (London),  and  R.  Wright 
(Buxton). 

Mr.  F.  B.  Benger  then  read  the  following  list  of  delegates  from 
various  societies.  Some  of  them  were  unavoidably  prevented  from 
coming  to  the  meeting,  but  the  President  Avelcomed  collectively 
those  present. 

Pharmaceutical  Society  of  Great  Britain. — Mr.  M.  Carteighe 
(President),  Mr.  S.  R.  Atkins  (Vice-President)  ;  Messrs.  A.  Bottle, 
J.  Borland,  T.  Greenish,  W.  Hills,  ^Y.  Y.  Radley,  and  G.  F. 
Schacht. 

North  British  Branch  of  the  Pharmaceutical  Society. — Messrs. 
J.  Borland,  D.  B.  Dott,  D.  Frazer,  and  A.  Kinninmont. 

Pharmaceutical  Society  of  Ireland. — Messrs.  J.  C.  C.  Payne  and 
W.  F.  Wells,  Jun. 

Aberdeen  Society  of  Chemists  and  Druggists. — Mr.  J.  P.  Kay. 

Brighton  Association  of  Pharmacy. — Messrs.  W.  D .  Savage  and 
W.  W.  Savage. 

Bristol  Pharmaceutical  Association. — Mr.  G.  F.  Schacht. 

Dover  Chemists^  Association. — Messrs.  A.  Bottle  and  W.  Wyles. 

Glasgoiv  Che-mists  and  Druggists'  Association. — Mr.  A.  Kinninmont. 

Leeds  Chemists^  Association. — Messrs.  P.  Jefferson  and  G.  Ward. 

Iiiverpool  Chemists  Association. — Messrs.  A.  C.  Abraham,  E. 
DavieSj  A.  H.  Samuel,  R.  Sumner,  and  Dr.  Symes. 

London  Chemists'  Assistants'  Association. — Messrs.  W.  R.  Dodd, 
J.  0.  Braithwaite,  Flint,  Flintan,  Winfrey,  and  Wrenn. 

Manchester  Pharmaceutical  Association. — Mr.  F.  Baden  Benger. 

Manchester  Pharmacy  Students'  Association. — Mr.  W.  Elborne. 

Sheffield  Pharmaceutical  and  Chemical  Society. — Mr.  G.  T.  W. 
Newsholme. 

Mr.  Sidney  Plowman  (Hon.  Gen.  Sec.)  then  read  the  report  of 
the  Executive  Committee,  as  follows  : — 
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Report  of  the  Executive  Committee. 

Since  the  general  meeting  of  the  Conference  last  year,  your 
Committee  have  met  on  several  occasions  for  the  transaction  of 
business,  and  now  lay  before  the  members  an  account  of  the  work 
done  on  their  behalf. 

In  accordance  with  the  generally  expressed  wish  of  the  South- 
port  meeting,  it  was  decided  at  a  meeting  of  the  Executive  Com- 
mittee, on  October  3rd,  1883,  that  the  two  presidential  addresses 
delivered  by  Professor  Attfield,  F.R.S.,  should  be  distributed  to 
members  of  both  Houses  of  Parliament,  either  directly  or  through 
gentlemen  personally  acquainted  with  members  of  Parliament. 
Further,  that  Messrs.  Butler  &  Tanner,  the  printers  of  the  Year- 
BooJ:,  should  be  empowered  to  supply  at  a  fixed  rate  to  applicants 
reprints  of  the  addresses  with  added  press  notices.  A  sub-Com- 
mittee, consisting  of  the  President,  Professor  Attfield,  and  the 
Honorary  General  Secretaries,  was  appointed  to  arrange  details. 
As  a  result  every  member  of  both  Houses  of  Parliament  has  re- 
ceived the  two  addresses,  and  about  10,000  copies  have  been 
supplied  by  Messrs.  Butler  &  Tanner  for  private  distribution. 

In  the  last  report  of  the  Executive  Committee,  it  was  stated  that 
some  correspondence  had  taken  place  between  the  Honorary  General 
Secretaries  and  certain  gentlemen  residing  in  the  colonies  and  India, 
with  a  view  to  their  appointment  as  Honorary  Colonial  Secretaries. 
Full  replies  having  since  then  been  received,  the  following  appoint- 
ments have  been  made  : — 

Honorary  Colonial  Secretaries. 

For  Benrjal. — C.  N.  Kernot,  M.D.,  etc.,  Calcutta. 
Bomhaij. — D.  S.  Kemp,  Bombay. 
Canada. — H.  S.  Evans,  F.C.S.,  Montreal. 
Cape  Colony  and  Natal. — A.  "Walsh,  Port  Elizabeth. 
Neio  South  Wales. — L.  B.  Bush,  Bathurst. 
Neio  Zealand. — T.  M.  Wilkinson,  Dunedin. 
South  Australia. — J.  Parker,  Adelaide. 
Tasmania. — A.  P.  Miller,  Hobart. 
Victoria. — H.  Shillinglaw,  Melbourne. 
West  Indies. — W.  C.  Ross,  Port  of  Spain. 

Since  their  appointment  a  very  large  amount  of  correspondence 
has  passed  between  them  and  the  Honorary  General  Secretaries  as 
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to  the  best  method  by  which  the  interests  of  the  Conference  could 
be  promoted  in  the  colonies. 

The  outcome  of  this  was  that  three  thousand  circulars,  fully 
setting  forth  the  objects  of  the  Conference,  have  been  sent  out  to 
the  Colonial  Secretaries  for  distribution  in  their  respective  colonies, 
and  they  have  been  requested  to  stimulate  research  by  endeavouring' 
to  obtain  papers  for  the  annxial  Conference  meetings.  Replies  are 
not  yet  complete,  since  a  comparatively  short  time  only  has  elapsed 
since  the  issue  of  the  circulars  ;  but  so  far  the  results  are  most 
gratifying.  Mr.  Shillinglaw  has  sent  the  names  of  a  number  of 
new  ruembers,  and  has  promised  further  considerable  additions  to 
the  list.  As  a  contribution  to  the  Conference,  he  has  sent  nine 
decades  of  Baron  von  Mueller's  "  Eucalyptographia,"  presented  by 
the  Government  of  Victoria,  at  the  instance  of  Mr.  C.  R.  Blackett, 
President  of  the  Victoria  Pharmacy  Board,  with  the  promise  of 
any  subsequ.ent  decades  which  may  be  published.  Mr.  Ross  has 
sent  a  number  of  names  from  Trinidad  and  the  West  Indies.  Mr. 
Evans  has  promised  a  lai-ge  number  from  Canada,  and  Mr.  Miller 
has  sent  from  Tasmania  a  fine  specimen  of  native  bread  (Mylitta 
Aust rolls') ,  weighing  37  lbs.,  a  paper  on  which  will  be  read  at  the 
meeting  by  Mr.  W.  Southall,  F.L.S.  These  donations  have  been 
suitably  acknowledged  by  the  President  on  behalf  of  the  Confer- 
ence. All  the  newly-appointed  Colonial  Secretaries  have  promised 
to  use  their  personal  influence  in  furthering  the  objects  of  the 
Conference,  and  in  inducing  colonial  pharmacists  to  join  it. 

Your  Committee  feel  assured  that  by  these  appointments,  not 
only  will  pharmacy  itself  be  advanced,  but  that  brotherly  good 
feeling  will  be  promoted,  and  mutual  goodwill  secured  among 
English-speaking  pharmacists  in  all  parts  of  the  empire. 

For  the  second  time  in  its  history  the  Conference  this  year  does 
not  meet  at  the  same  time  and  place  as  the  British  Association. 

On  the  first  occasion  the  meeting  was  held  in  London,  so  that  it 
was  then  difl&cult  to  form  any  judgment  of  what  would  be  the 
result  to  the  Conference  if  it  ceased  to  meet  at  the  same  time  and 
place  as  the  Association.  Your  Committee  have  frequently  de- 
liberated upon  this  question,  and  now  invite  expressions  of  opinion 
from  members,  as  to  the  desii-ability  of  continuing  or  abandoning 
the  practice.  An  opportunity  will  be  afforded  them  of  stating 
their  views  on  this  subject  at  the  termination  of  the  proceedings 
on  Wednesday. 

Another  new  departure  is  made  this  year  in  the  matter  of  the 
entertainment  of  visitors  by  the  Local  Committee.      This  object 
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has  also  been  frequently  debated  and  permissive  resolutions  passed  ; 
but  at  a  meeting  of  the  Executive  Committee,  held  on  December 
19th,  1883,  the  following  resolution  v^^as  carried  : — 

"  That  in  future  the  members  attending  the  meetings  of  the 
Conference  shall  pay  for  the  luncheons,  etc.,  supplied  to 
them  during  the  business  days  of  the  meetings,  and  that 
if  excursions  be  organized  by  the  local  members  on  the 
following  days,  all  railway  or  other  fares  shall  be  paid  for 
by  the  members  attending  those  excursions." 

Your  Committee  have  noticed  with  concern  that  the  entertain- 
ment of  visitors  had  a  tendency  to  become  more  lavish  year  by 
year,  and  that  the  cost  might  become  a  serious  burden  not  only  to 
local  pharmacists,  but  to  those  residing  a  considerable  distance 
from  the  place  of  meeting. 

In  the  interest  of  the  Conference,  therefore,  your  Committee  felt 
that  it  was  necessary  to  do  something  to  check  the  generous  im- 
pulses of  local  committees. 

Should  the  Conference  at  any  time  decide  to  abandon  the  practice 
of  meeting  at  the  same  time  and  place  as  the  British  Association,, 
your  Committee  think  it  possible  that  under  the  altered  conditions 
a  visit  of  the  Conference  might  be  welcomed  by  many  towns  in  the 
kingdom. 

Already  one  of  the  objects  of  the  Conference  has  been  fully  at- 
tained by  its  proposed  meeting  in  Hastings.  At  the  time  the 
invitation  was  sent  there  was  no  association  of  chemists  and  drug- 
gists in  the  borough  ;  but  since  then,  as  a  result  of  the  visit  of  the 
Conference,  one  has  been  formed,  and  the  usual  grant  of  books 
from  the  Bell  and  Hills  Fund  has  been  made.  The  books  are  now 
on  the  table  for  the  inspection  of  members. 

It  is  with  very  great  regret  that  your  Committee  have  to  announce 
that  the  Conference  is  about  to  lose  the  valuable  services  of  Mr. 
F.  Baden  Benger  as  Honorary  General  Secretary,  and  of  Mr.  Ekin 
as  Treasurer.  Mr.  Benger  has  served  the  Conference  for  thirteen 
years  and  Mr.  Ekin  for  seven  years. 

Your  Committee  feel  that  they  cannot  adequately  express  in 
■words  their  sense  of  the  loss  the  Confei-ence  sustains  by  their 
resignation. 

Five  reports  upon  subjects  for  the  investigation  of  which  money 
grants  have  been  made  will  be  presented  to  the  meeting,  and  twenty- 
three  papers  on  other  subjects  will  be  read,  making  a  total  of 
twenty-eight  communications. 

E    E 
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Mr.  H.  Gr.  Greenish  has  unfortunately  been  prevented  from 
completing  his  work  on  Nerium  odorum,  but  hopes  to  present  a 
final  report  on  the  subject  at  the  next  meeting  of  the  Conference. 

Your  Committee  regret  that  no  application  for  a  grant  in  aid 
of  research  has  been  made  during  the  past  year.  They  would  again 
remind  members  that  there  is  a  fund  for  the  purpose  of  defraying 
the  cost  of  material,  etc.,  used  in  the  prosecution  of  suitable  in- 
vestigations ;  and  they  venture  to  hope  that  several  applications  for 
grants  will  be  made  during  the  forthcoming  year. 

Mr.  Louis  Siebold,  P.I.C.,  F.C.S.,  was  last  December  re-appointed 
Editor  of  the  Year-JDook,  and  the  manuscript  for  the  nest  issue,  as 
far  as  it  can  be  prepared,  is  now  on  the  table. 

Since  the  last  general  meeting  of  the  Conference,  102  members 
have  been  elected ;  of  these  54  are  home  members,  of  whom  9  are 
from  Hastings,  and  48  reside  in  the  colonies  and  abroad. 


Mr.  F.  Baden  Bengek  (Hon.  Gen.  Sec),  in  the  absence  of  the 
Treasurer,  read  the  following  Financial  Statement : — 


Financial  Statement  foe  the  year  ending  June  30th,  1884. 


The  Hon.  Treasurer  in   Account  xoitli    the  British   Pharmaceutical 

Conference. 

1883  Dr. 

To  Balance  in  haud    . 

,,  Sale  of  Year-Book  by  Publishers 

,,  Sale  of  Year-Book  by  Secretary 

.,  Advertisements,  1883  vol. 

1882  vol.      . 
1881  vol.      . 

,,  Subscriptions  from  Members 
July.     To  Dividend  on  £250  Consols 
1884. 
Jan. 
June.    To  Sale  of  £250  Consols 


£  s 

d. 

222  1 

0 

21  0 

0 

6  7 

G 

95  12 

9 

15  1 

G 

1  U 

0 

723  3 

4 

3  13 

5 

3  13 

5 

248  15 

0 

£1341     1  11 
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Cr. 
By  Expenses  connected  with  Year-Book  : — 
„  Printing,  binding,  and  distributing 
,,  Editor's  Salary      .... 
,,  Advertising  and  Publishers'  charges 
,,  Foreign  Journals  .... 


£     s.    d. 


Secretary's  Salary  (Mr.  Princep)  . 

Printing  and  Stationery 

Sundry  Expenses  .... 

Postage.        ..... 

Addressing  Circulars 

Expenses  of  Southport  Meeting     . 

Secretary's  Expenses  (Mr.  Princep)  ditto 

Grant  to  Mr.  Elborne   . 

,,        Messrs.  Dunstan  &  Short 
,,        Messrs.  Dunstan  &  Fiansom 

Cheque  Book  .... 

Balance  at  Bank    .... 

Cash  in  Secretary's  hands 


Assets  July  1st,  1884,  Cash 


£504 

150 

31 


£323  10 
.      3    5 


690  10 

6 

100  0 

0 

85  0 

8 

7  7 

5 

98  3 

2 

5  1 

0 

9  17 

0 

6  0 

0 

2  2 

0 

5     0 

0 

5  0 

0 

0  4 

2 

6 
6 
—  326  16     0 

£1341     1  11 


£326  16     0 


The  Bell  and  Hills  Fund. 
Dr. 


1883.  To  Balance  in  hand 

July.  To  Dividend  on  £350  Consols. 

1884. 

Jan.  ,,  „  ,, 


Cr. 

By  Purchase  of  Books  for  Southport 
, ,  Balance  at  Bank   . 


C  Cash 
Assets  July  1st,  1884    [consols  (stock) 


£ 

s. 

d. 

25 

16 

10 

5 

2 

10 

5 

2 

10 

£36 

2 

6 

£ 

s. 

d. 

10 

5 

9 

.   25 

16 

9 

£36 

2 

6 

£25 

16  9 

350 

0  0 

fT.  H.  SYKES,  Southport. 
Audited  and  found  correct  [^p^THUR  I.  JOSEPH,  St.  Leonards-on-Sea. 
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The  President  moved  tlio  adoption  of  the  repoi-t  and  accounts. 

Mr.  Savage  (Brighton)  seconded  the  motion. 

Mr.  Bottle  (Dover)  asked  if  the  sale  of  £250  Consols  was  to  be 
taken  as  an  indication  that  the  funds  of  the  Association  were  not  in 
as  good  a  state  as  in  the  previous  year,  or  was  it  in  consequence  of 
any  exceptional  expenditure. 

Mr.  Benger  (Hon.  Gen.  Sec.)  said  the  expenses  had  been  rather 
exceptional  this  year,  arising  in  the  first  place  from  the  issue  of  an 
appeal  such  as  it  was  usual  to  send  out  every  few  years,  and 
which  this  year  had  been  extended  to  the  colonies,  the  returns  from 
which  had  not  yet  fully  come  in,  although  £65  more  had  already 
been  received  this  year  in  subscriptions  than  last.  Secondly,  there 
had  been  the  additional  expenditure  incurred  in  issuing  Professor 
Attfield's  address  to  members  of  Parliament.  They  had  really 
spent  about  £150  more  this  year  than  last,  and  there  was  every 
reason  to  believe  it  would  all  come  back. 

The  motion  was  then  put  and  carried  unanimously. 

The  President  then  delivered  the  following  address  : — 

THE    PRESIDENT'S    ADDRESS. 

It  is  my  duty  to  welcome  the  members  of  the  British  Pharma- 
ceutical Conference  to  the  present  meeting,  which  I  trust  will  prove, 
like  many  previous  ones,  to  be  both  pleasant  and  profitable.  On 
this  occasion  the  Conference  assembles  under  somewhat  unusual 
circumstances.  Hitherto  it  has  met  year  after  year,  with  only  one 
exception,  in  the  same  town  as  the  British  Association,  and  as 
many  members  of  the  Conference  are  also  members  of  the  British 
Association,  the  arrangement  doubtless  is  a  convenient  one. 

The  more  extended  flight  of  the  Bx'itish  Association  this  year  to 
Montreal, — where  I  hope  it  will  have  a  most  successful  meeting, — 
has,  however,  given  the  Conference  an  opportunity  of  visiting  this 
pleasant  and  prosperous  town  of  Hastings,  an  opportunity  which 
might  not  have  occurred  for  many  years  had  the  old  order  of  the 
Conference  always  holding  its  meetings  in  the  same  town  as  the 
Association  been  adhered  to. 

The  office  of  President  of  the  Conference  was  accepted  by  me 
very  reluctantly,  and  only  in  consideration  of  the  very  unusual 
nature  of  the  present  meeting.  Whilst  believing  that  I  shall 
receive  the  indulgence  of  the  members  in  my  attempt  to  fill  the 
office,  I  cannot  expect  to  do  so  in  an  altogether  satisfactory  way ; 
and  when  I  look  back  at  the  list  of  names  of  those  who  have  per- 
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formed  its  duties  with  such  distinguished  ability,  I  must  say  that, 
even  while  I  write,  my  courage  seems  to  ooze  out  at  the  end  of  ray 
pen.  But  I  must  do  my  best,  and  trust  to  your  kind  forbearance 
in  allowing  for  my  many  faults  and  shortcomings. 

It  is  sometimes  useful  to  rest  and  look  round  at  what  the 
world  of  science  has  been  doing.  Perhaps,  therefore,  you  will  bear 
with  me  while  I  allude  to  a  few  points  which  strike  me,  and 
which  seem  to  have  a  bearing,  more  or  less  remote,  upon  those 
branches  of  science  with  which  we,  as  a  body,  are  more  particularly 
connected. 

A  few  years  ago,  if  I  had  been  asked  what  was  the  leading 
characteristic  of  chemical  investigation,  I  think  I  should  have 
answered,  The  development  of  our  knowledge  of  coal-tar  pi^oducts, 
and  more  especially  concerning  the  many  and  beautiful  colours 
derived  from  them.  This  study  has  not  only  had  a  most  important 
bearing  upon  the  technical  and  industrial  ajjplication  of  scientific 
knowledge,  but  it  has  also  led  to  the  establishment  of  abstract 
scientific  theories  of  the  greatest  importance.  It  is  true  that  this 
great  wave  of  thought  and  investigation  may  not  appear  to  have 
influenced  directly,  to  any  great  extent,  the  subject  in  which  we  are 
most  nearly  interested,  namely,  pharmacy.  Still,  this,  like  all 
other  true  knowledge,  will  indirectly  produce  an  effect  which 
may  yet  be  found  of  great  importance  in  the  practice  both  of 
medicine  and  pharmacy.  Indeed,  it  should  not  be  forgotten  that 
the  very  commencement  of  the  knowledge  of  the  coal-tar  colours 
was  derived  from  a  reseai'ch  undertaken  by  the  illustrious  Dr. 
Perkin,  at  the  instigation  of  my  much-valued  old  friend,  Dr. 
Hofmann,  to  build  up  quinine  artificially.  It  is  true  the  pro- 
posed result  w^as  not  obtained,  but  another ;  this,  however, 
though  for  a  time  quite  neglected,  has  since  proved  most  momen- 
tous. I  think,  therefore,  we  may  claim  that  pharmacy  has  had  a 
share  in  instigating  this  most  important  development  of  chemical 
knowledge 

ISTot withstanding  that  Perkin's  attempt  to  effect  the  synthesis 
of  quinine  was  in  this  respect  a  failure,  the  artificial  formation  of 
the  vegetable  alkaloids  and  acids  has  remained  a  branch  of  research 
regarded  by  pharmacists  with  very  great  interest.  Foiled  in  their 
first  attempts  to  build  up  various  compounds  by  comparatively 
direct  combination,  chemists  have  shown  in  their  later  researches  a 
tendency  to  commence  their  work  with  careful  experiments,  having 
in  view  to  throw  light  upon  the  rational  composition  of  the  bodies 
they  seek  to  form.       These   researches    have   not  been  unfruitful. 
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in  tliat  they  have  I'endered  more  or  less  practicable  the  artificial 
production  of  representatives  of  several  natural  organic  compounds. 
Moreover,  although  they  have  not  \ip  to  the  present  time  led  to  the 
complete  synthesis  of  any  vegetable  alkaloid,  they  have  yielded  ex- 
tremely interesting  and  useful  information  concerning  the  consti- 
tution of  these  important  bodies ;  whilst  the  natural  bases  have 
been  supplemented  by  a  large  number  of  artificially  formed  basic 
substances,  some  of  which  have  already  found  a  place  in  medicine. 
Thus  Hofmann  has  shown  that  piperine,  the  alkaloid  of  pepper,  can 
be  built  up  from  pyridine,  a  coal-tar  base,  and  that  piperidine,  one 
of  the  intermediate  compounds,  which  is  also  obtained  with  pipeiic 
acid  when  natural  piperine  is  split  up  by  potash,  is  probably  a 
stepping-stone  to  the  formation  of  coneine  and  atropine,  with  the 
former  of  which  it  is  homologous.  Ladenburg  has  reduced  the 
number  of  Solanaceous  mydriatic  alkaloids  to  two, — atropine 
and  hyoscyamine, — and  shown  that  one  is  convertible  into  the 
other,  and  that  the  basic  nucleus,  tropine,  common  to  both  of 
them,  is  capable  of  combining  with  acids  to  form  a  whole  series 
of  new  compounds,  one  of  which,  homatropine,  has  already  been 
put  to  practical  use.  Turning  to  another  important  alkaloid, 
Grimaux  has  confirmed  a  previous  suspicion  that  in  some  respects 
morphia  behaves  as  an  alcohol,  and  that  by  treating  it  for  the  intro- 
duction of  a  methyl  group  in  the  place  of  a  hydroxyl  group,  morphia 
can  be  readily  converted  into  codeia.  The  identity  of  the  substi- 
tution product  with  codeia,  was  at  first  questioned  by  the  celebrated 
Grerman  chemist,  Hesse ;  but  Grimaux's  statement  was  confii'med  by 
a  member  of  this  Conference,  Mr.  D.  B.  Dott,  of  Edinburgh,  and  it 
is  now  admitted  that  codeia  is  a  monomethyl  ether  of  morphia, 
Hesse  having  been  temporarily  misled  by  the  formation  of  some 
dimethyl-morphia.  In  a  similar  way,  it  has  been  shown  that  cafieine 
may  be  obtained  from  theobromine,  and  theobromine  from  xanthine, 
by  the  introduction  of  successive  methyl  groups ;  whilst  xanthine 
itself  is  derivable  from  guanine,  a  constituent  of  guano.  Even  while 
I  write  it  is  announced  that  the  complete  synthesis  of  xanthine  has 
been  effected  by  Gautier ;  so  that  if  these  various  statements  are 
correct,  we  appear  to  bo  within  sight  of  the  production  of  caffeine 
artificially. 

Chiuoliue  is  a  product  of  coal  tar,  but  was  originally  produced 
by  the  destructive  distillation  of  cinchonine,  quinine,  etc.  The  two 
products,  although  nearly  identical,  can,  however,  be  distinguished 
by  careful  comparison.  Chinoline  is  a  powerful  base,  and  one  of  its 
salts,  the  tai'trate,  has  been  largely  employed  in  medicine.     Chino- 
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line  lias  doubtless  gi'eat  activit}-,  aud  in  some  of  its  cliai-acters 
it  appears  to  coincide  in  medicinal  activity  to  quinine,  but  in  a 
different,  or  we  might  say  uncontrollable,  manner.  Still  more  lately 
the  so-called  "kairine,"  which  is  really  a  salt  (the  hydrochlorate)  of 
a  methyl  substitution  compound  of  chinoline,  aud  appears  to  possess 
very  considerable  activity,  has  been  employed  in  fever  cases  to 
reduce  the  temperature  of  the  patient.  But  there  appears  to  be 
some  evidence  that  the  power  of  the  remedy  is  gradually  changed 
or  reduced  by  keeping,  and  that  after  a  time — at  present  undeter- 
mined— its  action  is  very  different  from  that  of  the  freshly  prepared 
article.  This  would  be,  if  correct,  a  serious  consideration,  and 
would  tend  to  prove  that  the  constitution  of  this  artificially  pro- 
duced substance  is  very  different  in  its  nature  to  that  of  an  alkaloid 
produced  by  natural  means. 

Chemical  investigators  have  also  been  devoting  much  attention 
to  explosive  substances.  Now,  as  most  of  these  are  nitro  substi- 
tution compounds,  it  is  hardly  surprising  to  find  that  among  them 
are  substances  that  have  proved  capable  of  acting  as  potent  remedies 
in  the  hands  of  medical  men,  when  manipulated  and  brought  into 
convenient  form  for  administration  by  pharmaceutical  skill.  Need 
I  say  I  allude  to  the  introduction  of  such  bodies  as  nitro- 
glycerine and  nitrite  of  amyl  into  the  field  of  practical  medicinal 
agents  ? 

These  instances  will  suffice  to  show  the  nature  of  the  information 
that  has  been  gleaned  and  some  of  the  contributions  that  have  been 
made  to  our  store  of  available  medicinal  agents  whilst  working  out 
the  synthesis  of  organic  compounds  and  other  great  chemical 
problems.  It  will  be  of  at  least  equal  interest  to  devote  a  few 
moments  to  the  consideration  of  some  of  the  artificially  formed 
substances  that  have  been  put  forward  as  representatives  of  natural 
compounds.  I  may  say  at  once  that,  in  my  opinion,  the  results 
hitherto  obtained  are  not  of  a  very  conclusive  character ;  in  fact,  I 
think  there  is  some  reason  to  doubt  if  any  of  the  products  produced 
by  artificial  means  are  actually  identical  with  the  Batural  jiroducts. 
Even  those  bodies  produced  artificially,  like  benzoic  or  salicylic 
acid,  which  chemically  approach  so  nearly  to  the  bodies  produced 
naturally  as  to  be  hardly  distinguishable  from  them,  appear  to 
have  not  quite  the  same  action  medicinally.  This  is,  of  course, 
a  very  serious  question  for  medical  men,  and  in  a  subordinate  way 
for  pharmacists. 

For  instance,  it  is  stated  that  benzoic  acid  and  its  salts,  produced 
artificially  from   naphthaline,    are  not  medicinally  active  like  the 
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acid  produced  from  gum.  This  may  be  due  to  the  fact  of  the  latter 
acid  containing  a  large  percentage  of  cinnamic  acid,  and  it  has  been 
argued  that  it  owes  its  medicinal  activity  to  that  acid.  But  cin- 
namic acid  itself  has  been  made  artificially  for  some  time,  and  this 
also  is  said  to  be  inert.  Further,  the  therapeutical  action  of  resin 
benzoic  acid  has  also  been  attributed  to  the  empyreumatic  com- 
pound which  sublimes  with  the  acid  and  imparts  colour  to  it,  but 
this  too  appears  to  have  been  disproved  by  some  recent  experiments 
in  Germany. 

Salicylic  acid,  again,  I  have  myself  some  knowledge  and  ex- 
perience of,  and  I  find  that  in  the  opinion  of  many  medical  meu 
there  is  an  essential  difference  in  the  medicinal  activity  of  the 
natural  acid  produced  from  wintergreeu  oil,  and  of  that  produced 
artificially  from  carbolic  acid.  It  is  possible  that  this  difference 
may  be  due  to  some  trace  of  impurity  still  retained  by  the  artificial 
acid,  though  I  think  I  ought  to  mention  that  a  very  great  improve- 
ment has  taken  place  in  the  appearance  and  quality  of  the  artificial 
acid  since,  in  1878,  I  pointed  out  the  great  difference  which  then 
existed  between  the  acid  made  from  carbolic  acid  and  that  produced 
from  wintergreen  oil. 

Within  the  last  few  months  my  attention  has  been  drawn  to  a  new 
source  of  salicylic  acid,  namely,  the  oil  of  sweet  birch  {Behda  lenta). 
This  oil  appears  to  be  sometimes  used  as  an  adulterant  of  the  true 
gaultheria  oil.  It  seems  to  contain  a  large  percentage  of  methyl 
salicylic  acid,  but  without  the  peculiar  terpene  so  characteristic  of 
the  true  wintergreen  oil.  There  are  also  other  plants  that  have  been 
reported  to  yield  similar  oils,  and  these  appear  worthy  of  more 
attention  than  they  have  yet  received.  For  instance,  about  thirteen 
years  since,  Mr.  Broughton  reported  that  he  had  examined  an  essen- 
tial oil  obtained  from  an  Indian  plant  {Andromeda  Leschenaultii), 
and  found  it  to  be  almost  identical  with  oil  of  wintergreen.  So 
plentiful  is  this  plant  in  the  hill  districts,  that  Mr,  Broughton  seems 
to  have  seriously  contemplated  the  utilization  of  the  essential  oil  in 
the  economical  manufacture  of  carbolic  acid  by  the  decomposition 
of  the  methylsalicylic  acid  contained  in  it.  Shortly  afterwards, 
Dr.  de  Vrij  stated  that  whilst  in  Java  he  had  obtained  an  almost 
identical  oil  from  the  leaves  of  Gaullheria  imndata  and  G.  Jeucocarpa. 
With  respect  to  sweet  birch  oil,  some  experiments  have  already 
been  made  in  the  preparation  of  salicylic  acid  from  it,  but  at  present 
I  am  not  in  a  position  to  say  whether  there  is  any  difference  between 
the  medicinal  activity  of  the  product  and  of  that  obtained  from  oil 
of  wintergreen.     I  am,  however,  endeavouring  to  obtain  a  supply 
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of  undoubtedly  genuine  birch  oil,  with  which  I  hope  to  be  able  to 
decide  whether  there  is  any  real  difference  between  samples  of  sali- 
cylic acid  pi'oduced  from  the  two  oils,  or  whether  such  diffei-ence 
as  I  have  observed  is  simply  due  to  some  impurity  in  the  oil  I  have 
been  working  with.  I  am  also  anxious  to  obtain  samples  of  the  oils 
from  the  sources  mentioned  by  Mr.  Broughton  and  Dr.  de  Vrij,  as 
these  would  enable  me  to  cai'ry  out  a  more  complete  series  of 
comparative  experiments. 

Great  and  important  as  the  question  may  be  as  to  the  possibility 
of  the  artificial  production  of  organic  principles  which  shall  be 
chemically  and  medicinally  identical  with  those  formed  naturally, 
it  is  only  part  of  a  still  larger  subject — the  life-history  of  the  plant 
or  animal  organism.  This  possesses  great  interest  for  all,  and  it 
must  be  admitted  that  a  great  deal  has  been  done  during  the  last 
few  years  to  throw  light  upon  this  department  of  knowledge.  But 
as,  in  order  to  constitute  anything  like  conclusive  evidence,  nu- 
merous and  extensive  observations  are  indispensable,  so  the  number 
of  jDatient,  painstaking,  and  at  the  same  time  accurate  observers, 
cannot  be  too  great.  As  marking  an  important  step  in  knowledge, 
I  may  allude  to  the  i-esearches  lately  instituted  to  determine  the 
rate  of  absorption  of  water  by  a  plant,  which  appear  to  prove  that 
that  rate  is  very  much  in  proportion  to  the  dryness  of  the  sur- 
rounding atmosphere,  and  is  regulated  by  the  amount  of  evaporation 
from  the  surface  of  the  leaves. 

Another  series  of  observations,  made  by  Professor  Sachs,  also 
appear  to  me  to  be  of  very  great  interest,  not  only  to  the  professed 
botanist,  but  to  the  pharmacist.  Professor  Sachs  has  been  engaged 
in  the  study  of  the  rate  of  formation  and  disappearance  of  starch  in 
the  leaves  of  growing  plants,  and  as  the  process  for  conducting 
these  researches,  unlike  those  for  determining  the  amount  of  ab- 
sorption of  water  by  the  living  plant,  is  easy  to  carry  out,  and 
requires  little  or  no  apparatus,  I  think  I  may  venture  to  describe  it 
more  in  detail,  as  perhaps  some  present,  especially  those  who  reside 
in  country  districts,  might  be  inclined  to  assist  in  this  research  by 
their  own  observations. 

The  leaf  to  be  examined  is  first  plunged  into  boiling  water  for 
about  ten  minutes,  then  taken  out  and  digested  in  alcohol  for  about 
the  same  time  (I  find  methylated  spirit  answei's  perfectly  well). 
This  treatment  extracts  the  whole  of  the  colouring  matter  (chloro- 
phyll) and  leaves  the  leaf  perfectly  white.  The  leaf  is  now  placed 
in  an  alcoholic  solution  of  iodine,  and  the  presence  or  absence  of 
starch  is  demonstrated  in  a  few  minutes.     The  absorption  of  iodine 
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commences  at  the  edges,  and  soon  coloui's  the  leaf  blue-black  if 
much  starch  be  present,  or  brown  if  the  quantity  of  starch  be  but 
small.  The  venation  of  the  leaf  appears  as  a  pale  network  upon 
a  dark  ground,  rendering  it  a  very  beautiful  object ;  but  all  my 
efforts  to  preserve  the  specimen  beyond  a  few  hours  have  hitherto 
failed. 

The  curious  and  interesting  information  obtained  from  these 
researches  is,  that  the  amount  of  starch  present  in  the  leaf  of  any 
given  plant  varies  considerably  under  different  circumstances.  In 
direct  sunshine,  and  under  otherwise  favourable  circumstances, 
starch  is  formed  very  rapidly  ;  but  it  generally  disappears  entirely 
during  the  night,  so  that  a  leaf  collected  in  the  evening  will  prove 
full  of  starch,  while  another  leaf  of  the  same  plant  collected  before 
sunrise  will  not  show  a  trace. 

It  is  also  an  interesting  fact,  but  one  we  should  quite  anticipate, 
that  if  the  air  surrounding  the  plant  is  deprived  of  its  carbonic  acid 
by  means  of  caustic  soda,  no  production  of  starch  takes  place,  even 
in  direct  sunshine,  and  with  warmth  and  moisture  that  would  under 
other  conditions  be  sufficient. 

Again,  the  gradual  increase  in  the  quantity  of  starch  produced 
during  the  day  and  under  specified  conditions  is  a  matter  of  great 
interest,  as  it  would  point  to  certain  times  and  conditions  wrhen 
the  plant  would  probably  be  more  vigorous,  and  the  activity  of 
its  medicinal  principles  greater  than  at  some  other  time.  We  al- 
ready recognise  the  importance  of  plants  intended  for  medicinal 
use  being  collected  at  certain  periods  of  growth,  but  it  is  possible 
that  we  have  something  to  learn  upon  this  subject. 

I  fear  in  these  later  days  pharmacists  have  rather  gone  back- 
ward than  forward  in  such  knowledge.  The  apothecary,  herbalist, 
or  simpler  of  two  hundred  years  ago  appears  to  have  taken  many 
and — to  our  modern  way  of  thinking — some  very  foolish  precau- 
tions in  this  matter.  We  now,  I  fear,  practically  take  none,  but 
leather  leave  everything  to  the  knowledge  and  care  of  those  who 
grow  and  supply  such  medicinal  plants  in  a  wholesale  way.  Per- 
haps the  fact  that  some  of  our  indigenous  plants,  once  held  in  high 
repute,  are  now  practically  cast  on  one  side,  may  be  due  in  some 
degree  to  the  difference  in  the  care  and  knowledge  with  which 
such  plants  have  been  collected.  My  learned  j)redecessor  in  this 
chair,  Professor  Attfield,  suggested,  I  think,  that  pharmacists 
should  grow  their  own  plants.  I  would  not  go  as  far  as  that,  as 
I  fear  tlio  results  would  even  then  not  be  satisfactory,  either  in  a 
medicinal  or  pharmaceutical  sense;  still,  if  by  any  means  we  could 
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add  to  our  knowledge  of  the  best  mode  of  cultivation  or  collection 
of  medicinal  plants,  "we  should  be  doing  a  service  both  to  the  public 
and  ourselves. 

Bj  what  means  light  effects  the  transformation  of  carbonic  acid 
and  water  into  starch  is  not  known,  although  it  is  known  that 
chlorophyll  plays  an  important  part  in  the  reaction.  But  the 
influence  of  light  in  producing  chemical  change  and  combination  is 
at  once  one  of  the  most  wonderful  and  inexplicable  of  phenomena. 
Pliotography  has  popularized  this  subject,  though  I  need  not  ven- 
ture to  dilate  upon  that  naost  fascinating  art,  for  we  constantly 
find  the  influence  of  light  in  chemical  reactions  of  still  neai'er  in- 
terest to  the  pharmacist. 

A  few  years  ago  a  demand  ai'ose  for  dichloride  of  ethidene. 
Unfortunately  this  demand  came  in  the  winter,  when  little  light 
— sunlight  especially — was  available  in  England.  The  compound 
is  produced  by  the  combination  of  chlorine  with  chloride  of  ethyl, 
both  in  the  gaseous  state,  but  the  action  can  only  be  started  or 
maintained  under  the  influence  of  sunlight.  Consequently  on  dark, 
cloudy,  or  foggy  days  it  has  been  found  impossible  to  continue  the 
manufacture  of  the  compound.  This  is  one  of  many  instances 
which  might  be  mentioned  in  which  light  proves  itself  to  be  of 
active  and  positive  use  to  the  chemist.  And  it  is  possible  that  in 
the  future  many  other  reactions  will  be  conducted  under  its  in- 
fluence.    Last,  but  not  least,  light  is  the  great  disinfectant. 

Probably  the  most  striking  chemical,  or  rather  I  suppose  I 
should  say  physical,  results  that  have  been  obtained  in  recent 
years,  have  been  those  following  upon  the  many  and  startling 
experiments  on  gases  conducted  under  immense  pressure  and  at 
very  low  temperatures.  In  these  experiments  advantage  is  taken 
of  the  fact  that  certain  liquids  boil  at  very  low  temperatures,  es- 
pecially when  in  vacuo,  and  obviously  in  becoming  converted  into 
vapour  take  up  heat  from  surrounding  matter  to  a  large  extent. 
In  fact,  working  under  these  conditions  with  liquid  carbonic 
anhydride  and  liquid  ethylene  (the  chief  illuminating  agent  of 
ordinary  coal  gas),  such  temperatures  as  —  80°  to  — 115°  C,  or  even 
- 140°  C.  have  been  arrived  at,  and  it  is  asserted  that  as  low  as 
-  200°  C.  has  been  reached  by  allowing  liquid  oxygen  to  boil  in 
vacuo.  In  a  lecture  lately  delivered  at  the  Royal  Institution,  Pro- 
fessor Dewar  exhibited  alcohol  in  a  gelatinous  condition,  and  bisul- 
phide of  carbon  in  a  solid  state,  and  was  even  able  to  show  to  a  few 
of  those  present  liquid  oxygen.  Even  in  the  short  interval  since 
then  the  manipulation  has  been  very  much  simplified  and  brought 
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witliin  the  range  of  an  ordinary  laboratory  operation,  M.  Cailletet 
has  announced  that  marsh  gas,  under  only  a  slight  pressure,  if 
submitted  to  the  refrigerating  influence  of  ethylene  boiling  at  ordi- 
nary atmospheric  pressure,  is  converted  into  a  liquid  that  in  vapor- 
izing produces  a  degree  of  cold  in  which  oxygen  is  at  once  liquefied, 
Tvithout  the  necessity  for  elaborate  apparatus  for  submitting  it  to 
pressure. 

It  is  with  almost  a  feeling  of  regret  that  we  hear  of  the  results  of 
tliese  extraordinary  experiments.  Probably  we  have  all  agreed  in 
a  general  way  that  at  some  temperature  or  under  some  pressure  the 
so-called  permanent  gases  would  become  either  liquids  or  even 
solids ;  but  it  is  almost  startling  to  find  the  thing  done,  and  our  old 
refractory  friends  brought  down  to  the  level  of  ordinary  matter.  It 
is  also  interesting  to  mark  how  near  the  normal  temperature  ap- 
pears to  be  to  that  temperature  at  which  such  a  gas  as  oxygen 
becomes  a  liquid  or  even  a  solid ;  for  mimes  200°  C.  seems  but  a 
little  way  down,  if  we  compare  it  with  plies  2000°  C.  Even  at  plus 
2000°  C,  which  is  a  temperature  we  can  certainly  reach,  many  of 
our  most  familiar  elements  and  compounds  would  not  liquefy,  while 
as  to  the  temperature  at  which,  say,  iron  or  platinum  becomes 
gaseous,  we  must  turn  to  the  astronomer,  who  will  tell  us  of  tem- 
peratures in  the  sun  many  hundred  times  higher  than  the  highest 
point  we  can  ever  expect  to  reach  by  our  ordinary  means  upon  the 
surface  of  this  earth.  Considering  this  great  distance  between  the 
extremes  of  known  temperatures,  it  does  strike  one  with  something 
like  astonishment  to  remember  that  life,  both  vegetable  and  animal, 
is  pretty  nearly  limited  to  the  comparatively  small  range  of  tem- 
perature within  which  albumen  and  protein,  and  such  compounds 
generally,  are  capable  of  existing  without  coagulation  or  change  of 
physical  properties, — say  between  zero  and  75°  C, — certainly  not 
far  beyond  these  limits.  I  say  it  does  somewhat  startle  one  to  find 
that  we  are  existing  as  it  were  nearly  at  the  bottom  of  the  heat 
range,  and  that  matter,  even  in  the  form  of  such  gases  as  oxygen 
and  nitrogen — in  other  words,  the  very  atmosphere  we  breathe — 
would  by  a  reduction  of  temperature,  comparatively  small  as  com- 
pared with  the  high  temperatures  known  to  exist,  become  solid 
matter.  However  much  we  may  have  been  prepared  to  admit  the 
possibility  of  such  a  state  of  things,  we  arc  hardly  prepared  to  find 
it  so  close  to  our  elbows. 

This  liquefaction  and  solidification  of  some  of  the  gases  is  likely 
to  prove  of  great  practical  use,  both  to  pharmacists  and  chemists 
and  to   the    public    generally.       Anhydrous    sulphurous   acid    gas 
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readily  condcuses  under  a  pressure  of  about  three  atmospheres  to  a 
liquid,  and  in  this  state  can  be  put  up  into  syphon- vases  to  be  drawn 
upon  as  required.  This  method  is,  I  understand,  coming  into  con- 
siderable use  with  brewers  and  others,  who  use  the  gas  for  checking 
fermentation.  To  the  pharmacist  it  will  probably  prove  a  very 
handy  and  useful  mode  of  keeping  the  acid,  rather  than  in  the  form 
of  a  solution,  in  which  condition  sulphurous  acid  is  liable  to  oxidize 
and  spoil ;  whilst  solutions,  either  in  water  or  alcohol,  can  be  readily 
prepared  from  the  liquid  acid  as  required. 

Carbonic  anhydride,  also  in  the  liquid  state,  is  now  being  supplied 
in  strong  cylinders,  and  is  coming  into  use,  I  understand,  for  charg- 
ing beer,  wine,  etc.,  with  carbonic  acid  gas.  Further,  it  is  said  that 
in  Berlin  the  snow-like  solid  carbonic  acid,  with  which  most  here 
are  familiar,  is  brought  into  a  more  compact  form  by  placing  it  in 
cylinders  and  subjecting  it  to  gi-eat  pressure.  Under  this  treat- 
ment the  acid  becomes  hard  and  brittle,  something  like  marble  in 
appearance,  in  which  condition  it  might  be  handed  round  at  a 
dinner- table,  and  each  guest  chipping  off  a  portion  could  effectually, 
not  only  cool  his  wine,  but  at  the  same  time  charge  it  with  the 
agreeable  carbonic  acid.  I  do  not  know  if  the  price  at  which  the 
liquid  acid  can  be  produced  can  be  brought  down  to  suit  the  makers 
of  aerated  waters  ;  if  so,  it  may  prove  a  very  convenient  and  useful 
invention  to  many  pharmacists,  who  only  require  to  make  small 
quantities  of  lithia,  potash,  or  other  medicated  waters. 

Although  somewhat  beyond  the  usual  range  of  subjects  im- 
mediately interesting  to  pharmacists,  we  cannot  but  recognise  the 
vast  importance  of  the  researches  and  enormous  advances  science  is 
making  in  the  detection  of  the  probable  causes  of  zymotic  diseases. 
To  Pasteur  in  France,  to  Koch  in  Germany,  and  to  Klein  and  others 
in  England,  much  is  due,  and  we  look  for  a  further  development  of 
their  researches  with  profound  interest.  It  is  not  by  any  means 
improbable  that  one  of  the  ultimate  results  of  these  researches  may 
be  to  make  great  changes  in  the  application  of  remedies  to  the 
classes  of  disease  alluded  to.  And  pharmacists  may  be  called  upon 
to  undertake  the  preparation  of  remedies  possibly  of  a  character  at 
present  little  thought  of,  at  any  rate  in  England.  For  instance,  on 
the  Continent,  oxygen  is  now  administered  as  a  gas  in  certain  forms 
of  disease.  Already,  too,  the  preparation  of  vaccine  for  sale  to 
farmers  as  a  prophylactic  against  charlon,or  splenic  fever,in  sheep, 
is  carried  out  on  commercial  principles  in  France,  and  it  is  quite 
possible  that  a  vaccine  against  hydrophobia  may  soon  be  in  the 
market.     There  is  no  doubt  also  that   the   introduction  of  new  dis- 
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infecting  and  antiseptic  agents  is  likely  to  receive  greater  attention 
in  the  future  tlian  it  lias  ever  in  the  past,  important  as  the  subject 
is  already  acknowledged  to  be.  I  imagine  a  great  future  is  still  in 
store  for  the  production  and  utilization  of  articles  of  this  nature,  a 
subject  which  must  be  of  the  greatest  interest  to  the  pharmacist  as 
well  as  to  the  medical  man  and  sanitary  inspector. 

The  last  year  has  also  been  distinguished  by  a  development  of 
jDCcnliar  interest  to  pharmacists.  I  allude  to  the  production  of  several 
pharmacopoeias.  Indeed,  it  is  curious,  but  not  unnatural,  that  in 
the  great  centres  of  civilization  throughout  the  world  the  same  feel- 
ing appears  to  have  prevailed,  namely,  that  the  national  pharmaco- 
poeias of  the  various  States  required  revision ;  that  the  old  ones 
were  unsatisfactory,  and  not  up  to  the  mark  required  by  modern 
medical  science. 

I*Tew  pharmacopoeias  have  accordingly  appeared  in  America,  Ger- 
many, and  France,  and  it  is  no  secret  that  England  is  to  be  favoured 
with  a  new  pharmacopoeia  shortly.  It  is  not  my  intention  to  enter 
into  any  critical  esamination  of  these  works.  I  rather  allude  to 
them  as  proving  the  great  and  living  interest  taken  at  the  present 
time  in  matters  phai-maceutical.  Excellent  articles,  with  copious 
extracts,  have  appeared  in  the  Pharmace^itical  Journal  and  else- 
where, giving  a  good  idea  of  the  nature  of  the  contents  of  these 
works  to  those  who  have  not  had  time  or  opportunity  of  studying 
the  originals.  As  these  works  emanate  from  countries  very  distinct 
in  social  and  intellectual  conditions,  so  we  find  in  them  marked 
differences  in  the  treatment  and  manipulation  of  drugs  and  chemi- 
cals. Probably  from  our  own  peculiar  standpoint  we  can  find  fault 
with  some  details  in  all  these  works  ;  but  taking  them  as  a  whole, 
I  think  there  can  be  no  question  that  a  great  advance  is  shown.  I 
trust  that  when  our  new  national  pharmacopoeia  appears,  we  shall 
be  able  to  congratulate  the  compilers  of  that  work  in  a  similar 
way ;  but  we  naturally  feel  anxious,  and  should  be  glad  if  we  had 
some  guarantee  that  the  practical  part  will  be  as  completely  done 
as  there  is  no  doubt  the  theoretical  part  is  sure  to  be.  Speaking 
generally  of  the  three  works  referred  to,  the  American  Pharma- 
copoeia might  be  described  as  too  diffuse,  the  German  as  too 
scientific,  and  the  French  as  too  special;  but  there  is  no  doubt 
that  from  each  many  valuable  hints  and  processes  can  be  obtained. 
The  question  of  the  admission  of  new  remedies  into  national 
pharmacopoeias,  and  the  exclusion  of  old  remedies  that  have  be- 
come obsolete,  requires  great  caution  and  consideration.  It  is  quite 
proper  that  a  new  and  useful  remedy  should  be  added  as  soon  as 
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possible  to  a  national  pb.armacopcx;ia,  so  as  to  define  its  strengtli, 
properties,  etc.  But  experience  teaches  us  that  many  remedies 
introduced  fail  from  some  cause  to  justify  their  inclusion  in  such 
a  work,  aud  it  therefore  follows  that  the  lapse  of  sufficient  time 
must  be  permitted  before  the  final  position  of  a  new  remedy  can 
be  settled.  There  is  also  a  difficulty  in  removing  an  old  remedy, 
■which  ought  to  be  borne  in  mind.  The  influence  of  a  pharma- 
copceia  is  not  only  felt  in  its  own  country,  but  frequently  far  away 
also,  as  many  of  the  more  distant  centres  and  colonies  accept  the 
articles  authorized  in  a  European  pharmacopoiia,  and  continue  to 
use  them  long  after  their  popularity  has  waned  at  home.  I  was 
struck  a  short  time  back  by  a  remark  by  the  editor  of  the  Pharma- 
ceutical Journal  respecting  the  retention  of  kermes  mineral  in  the 
new  French  Codes.  It  is  true  that  that  particular  preparation  is 
but  seldom  prescribed  now,  I  suppose  I  may  say  in  France,  cer- 
tainly very  seldom  in  England.  Still,  it  is  in  large  demand  in 
South  America,  where  the  French  Codex  is  accepted  as  au  authority 
— and  I  am  sorry  to  say  the  British  Pharmacopoeia  is  not.  Bearing 
in  mind  also  that  a  pharmacopoeia  is  often  appealed  to  in  courts  of 
law,  it  is  of  great  importance  that  both  additions  and  withdrawals 
should  be  effected  with  great  discretion,  as  frequently  questions 
may  arise  which  will  give  rise  to  great  trouble  and  confusion  in 
the  legal  mind. 

This  leads  me  to  allude  to  what  is  really  a  most  important  function 
of  the  modern  pharmacopodia.  I  allude  to  the  tests  for  the  quality 
of  drugs  and  the  purity  of  chemicals  which  it  may  contain.  It  is 
admitted  by  all  that  the  greatest  care  and  attention  should  be  given 
to  matters  of  this  kind,  but  some  judgment  and  discretion  must 
be  shown.  If  the  description  of  a  drug  be  based  upon  a  rare  and 
almost  unique  specimen,  it  is  obvious  that  it  will  be  impossible 
'to  ruaintain  such  a  standard  of  quality  in  the  ordinary  course  of 
.pharmaceutical  practice.  So,  too,  if  the  tests  given  for  a  chemical 
preparation  are  so  refined  as  not  to  make  allowance  for  obvious  and 
practically  non-important  impurities,  great  and  unnecessary  increase 
of  cost  might  have  to  be  incurred  in  the  preparation  of  such  articles 
without  a  corresponding  advantage  to  the  public.  I  was  pleased  to 
find  that  this  point  had  not  been  lost  sight  of  in  the  new  French 
Codex,  where  impurity  and  adulteration  are  separated  and  treated 
apart.  To  give  one  instance,  cream  of  tartar  is  desci-ibed  as  contain- 
ing tartrate  of  lime  as  an  impurity ;  but  silica,  alum,  etc.,  are  men- 
tioned as  adulterants,  and  not  to  be  permitted.  This,  I  think,  is  a 
sensible  and  proper  plan.    All  natural  cream  of  tartar  must  contain 
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a  certain  percentage  of  the  lime  salt.  If  it  is  required  free  from 
lime  salt,  it  must  be  prepared  from  tartaric  acid,  and  the  product 
must  of  necessity  be  far  more  costly,  although  no  better  for  medici- 
nal purposes.  Under  such  a  definition  as  that  in  the  Codex  no 
magistrate  or  justice  would  convict  a  chemist  for  selling  a  natural 
cream  of  tartar  as  an  adulterated  article ;  whei'eas  the  adoption  of 
strict  chemical  tests  only,  without  any  allusion  to  natural  imparities 
as  such,  might  lead  to  inconveniences  such,  as,  I  am  afraid,  have 
before  now  resulted  from  the  British  Pharmacopoeia  not  having 
recognised  facts,  although  distinctly  describing  the  ordinary  natui'al 
article  as  the  officinal  j^reparation. 

This  brings  me  naturally  to  the  question  of  the  pi'oper  system 
under  which  a  new  British  Pharmacopcsia  should  be  compiled,  to 
which  subject  permit  me  to  claim  your  attention  for  a  short  time. 
That  a  new  pharmacopoeia  is  required  is  agreed  upon  by  all,  and  we 
understand  that  the  General  Medical  Council,  which  is  the  body  at 
present  entrusted  by  law  with  the  responsibility  of  the  production 
of  the  work,  is  engaged  in,  or  has  given  directions  for,  its  pro- 
duction in  due  course.  I  may  also  remind  you  that  we,  as 
pharmacists,  liave  jDut  forward  a  very  strong  claim  to  be  officially 
recognised  and  to  be  permitted  to  take  our  share  in  the  responsi- 
bilities of  the  production  of  this  most  important  work.  "We 
claim  the  position  on  many  grounds,  and  it  has  appeared  to  me 
unaccountable  that  our  claim  has  not  been  cordially  responded  to, 
both  by  the  Government  and  the  medical  authorities.  One,  and 
I  would  say  a  foremost  ground  for  our  naaking  this  claim,  is  that 
we  are  a  branch  (although  admittedly  an  humble  one)  of  the  great 
profession  of  healing,  and  that  our  special  branch  of  that  profession 
is  exactly  that  concerned  in  the  production  of  a  National  Pharma- 
copoeia. Not  only  is  this  our  special  province,  bat  we  claim  it  also 
on  account  of  our  special  knowledge.  I  do  believe  and  assert  that 
pharmacists  as  a  body  know  more  about  the  best  modes — or  I  may 
say  the  practical  niceties — involved  in  the  preparation  of  medicines 
than  any  other  body  of  men  in  the  country.  And  I  would  even  go 
so  far  as  to  affirm  that  they  are  better  acquainted  with  the  science 
of  the  subject,  as  far,  at  any  rate,  as  the  practical  application  of 
science  to  pharmacy  is  concerned.  Again,  we  claim  the  position 
of  being  officially  recognised  in  the  production  of  a  National 
Pharmacopojia,  and  most  strongly  insist  upon  this  as  a  right,  upon 
the  ground  that  the  National  Pharmacopoeia  is  a  work  of  legal 
authority ;  that  we  are  bound  by  its  provisions,  and  are  liable  to 
.suffer  pains  and  penalties  unless  we  follow  the  details  given  as  to 
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quality,  practice  and  purity  of  tlie  drugs,  preparations,  and  cliemicals. 
We  have  a  right  to  be  officially  consulted  upon  these  matters  of 
detail,  so  as,  if  possible,  to  avoid  the  introduction  of  vexatious  or 
impossible  formula?  or  conditions.  We  claim  further  that  we  ought 
to  have  a  voice  in  framing  the  laws  under  which  we  ai*e  to  be 
judged ;  for  let  it  not  be  forgotten  that  the  Pharmacopoeia  is  in 
effect  a  code  of  law,  which  must  be  obeyed,  even  if  wrong  or 
■unreasonable,  or  the  pharmacist  must  expect  to  lose  both  in  pocket 
and  reputation. 

I  have  said  that  the  non-recognition  of  our  claim  to  the  position 
to  which  we  consider  we  are  entitled  in  this  matter  has  appeared  to- 
me unaccountable.     I  fear  I  must  withdraw  that  expression,  or  at 
any  rate  attempt  to   account  for  the  unaccountable.     I  have  had 
many  opportunities  of  speaking  upon  this  subject  to  influential  men 
of  various  positions,  both  in  the  medical  and  the  general  world,  and 
the  general  expression  of  opinion  has  been  one  of  surprise  that 
pharmacists  are  not  already  entrusted  with  a  share  in  the  production 
of  the  Pharmacopoeia.     Among  the  many  members  of  the  medical' 
profession  to  whom   I   have    spoken,  I  have  not  found  one  who 
professed  to  see  any  reason  why  we  should  not  be  entrusted  with, 
our  proper  share  of  the  work,  whilst  many  have  expressed  a  strong 
opinion  that  we  ought  to  take  an  active  part  in  it.     As  for  members 
of  the  general  public,  they  are  simply  bewildered  if  they  think  upon 
the  matter  at  all ;  but  as  far  as  my  experience  has  gone,  all,  without 
exception,  have  been  favourable  to  the  claim  we  make.     Still  it  is 
noteworthy  that  we  do  not  get  what  we  ask,  and  it  is  pretty  evident 
to  my  mind,  at  least,  that  notwithstanding  all  that  has  been  done  to 
move  the  Grovernment  in  our  favour,  some  greater  influence  has 
succeeded  in  neutralizing  our  endeavours  to  obtain  the  assistance  of 
the  Government  in  establishing  by  law  our  reasonable  claims,  and  I 
am  forced  to  the  conclusion  that  it  is  an  unwillingness  in  certain 
quarters    to   recognise   pharmacists,    even   in   a    2«asi-professionat 
sense,  that  lies  at  the  root  of  this  matter.     We  are  tradesmen,  and 
it  appears  that  therefore,  notwithstanding  any  amount  of  education,, 
training,  or  examination  to  which  we  may  submit,  we  are  not  to 
receive  the  recognition  which  is  strictly  and  justly  our  due.     If  this 
is  indeed  the  explanation  of  the  matter,  I  can  only  say  it  increases 
my  wonder.     In  no  other  country  does  the  keeping  of  an  open  shop 
prevent  a  pharmacist  from  taking  his  proper  place,  side  by  side 
with   the  medical  practitioner,  and  in  fact  becoming  his  essential 
adjunct.     In  most  countries,  indeed,  the  pharmacist  (or  apothecary) 
is  the  only  legally  recognised  dispenser  of  medicine,  the  practice  of 
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pharmacy  being  jealously  restricted  to  those  who  liave  made  a 
special  study  of  the  subject,  and  not  permitted  to  be  exercised  by 
those  only  possessing  the  very  general  knowledge  acquired  by 
students  who  have  to  devote  the  greatest  amount  of  their  time  to 
other  and  more  special  branches  of  medical  knowledge. 

I  cannot  conclude  without  alluding  to  the  subject  of  an  Inter- 
national Pharmacopoeia.  More  than  once  in  years  gone  by  this 
subject  has  been  brought  forward  at  the  meetings  of  the  International 
Pharmaceutical  Congress,  and  especially  on  the  occasion  when  we 
had  the  honour  and  great  pleasure  of  receiving  the  Congress  in 
London.  It  is  also  announced  that  the  subject  will  again  form  a 
principal  topic  of  discussion  at  the  forthcoming  meeting  of  the 
Congress  in  Brussels. 

At  the  Congress  in  London  all  were  agreed  that  a  great  necessity 
existed  for  the  creation  or  compilation  of  such  a  work ;  but  it  must 
be  admitted  that  very  little  progress  appears  yet  to  have  been  made 
towards  settling  the  very  important  question  as  to  its  extent  and 
scope.  I  am  aware  that  an  influential  Committee  was  appointed  to 
take  these  matters  into  consideration,  and  to  report  to  the  next 
meeting  of  the  Congress.  We  shall  all,  I  am  sure,  wait  with  great 
interest  the  result  at  which  this  Committee  may  arrive,  and  hope 
that  a  solution  will  be  found  of  some  of  the  important,  and  not 
easily  reconcilable,  questions  which  are  involved  in  the  attempt.  I 
trust,  however,  the  Committee  will  bear  in  mind  that  by  attempting 
too  much  at  once  it  will  court  failure,  whilst  by  limiting  the 
number  and  nature  of  the  articles  proposed  to  be  Included  in  the 
work  to  a  few  special  articles,  a  much  greater  chance  of  a  general 
acceptance  of  the  scheme  will  be  secured.  We  might  then  hope  to 
see,  even  in  our  time,  a  general  agreement  arrived  at  between  all 
nations  as  to  the  sti-ength  standards  of  such  articles  as  opium 
preparations,  hydrocyanic  acid,  and  such  compounds,  which  are  of 
universal  use  in  medicine,  and  the  uniformity  in  the  strength  of 
which,  as  a  protection  to  the  general  safety  of  the  public,  needs  no 
argument.  Years  ago  this  necessity  was  not  neai'ly  so  real ;  but  in 
these  days,  when  the  public  generally  travel  so  continuously,  and  to 
such  various  distant  countries,  uniformity  is  not  only  desli'able,  but 
absolutely  necessary,  if  we  would  escape  the  certainty  of  distressing 
accidents  continually  occurring.  Although,  therefore,  the  question 
of  the  settlement  of  an  international  pharmacopoeia  in  a  spirit  of 
wisdom  and  sound  sense  is,  to  us  in  England,  second  in  importance 
to  that  of  our  own  national  work,  it  still  must  possess  the  highest 
interest  for  all  who  look  upon  pharmacy  as  a  profession  instituted 
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not  entirely  for  the  benefit  of  those  who  practise  it,  but  also  for  the 
good  of  the  community.  

Mr.  F.  RossiTER  (Hastings)  moved  a  hearty  vote  of  thanks  to 
the  President  for  the  admirable  and  instructive  address  he  had 
delivered,  Mr.  "Williams's  great  reputation  as  an  accomplished 
pharmacist,  and  his  great  knowledge  of  scientific  preparations,  had 
led  all  to  look  forward  with  more  than  ordinary  interest  to  this 
address,  an  expectation  which  had  not  been  disappointed.  From 
the  beginning  to  the  end  they  must  all  have  been  interested  in  the 
very  highest  degree,  not  only  with  reference  to  the  numerous 
preparations  which  had  been  mentioned,  but  even  more  so  perhaps 
in  that  part  which  referred  to  their  relation  to  the  medical  pro- 
fession, which  might  easily  give  rise  to  a  very  interesting  discussion. 
He  would  not  attempt,  however,  to  enter  upon  any  such  discussion, 
which  might  probably  run  to  much  greater  length  than  there  was 
time  for,  seeing  the  number  of  papers  which  appeared  on  the 
programme. 

Mr.  A.  L  Joseph  (St.  Leonards)  seconded  the  motion,  which  was 
carried  unanimously,  and  briefly  acknowledged  by  the  President. 


The  reading  of  papers  was  then  proceeded  with,  the  first  two 
being — 

A  EEPORT  OX  ENGLISH  RHUBARB. 

By  William  Elboene, 

Assistant  Lecturer  on  Materia  Medioa  and  Pharmacy,  Owens  College. 

In  a  paper*  read  before  the  School  of  Pharmacy  Students'  Asso- 
ciation, with  a  view  of  classification,  I  divided  the  numerous 
varieties  of  commercial  rhubarbs  into  two  groups,  viz.  : — 

Asiatic  Bhubaris. 

/Kussian,  Muscovy,] 

I      or  Turkey.  ^PJieum  'palmatum 

.Canton     or     Eastb'ielded  (      yar.     Tanguti- 

Indian.  j'  ^7      J     cunitrndRlieum 

Batavian  or  Dutch  1  C     officinale? 

trimmed.  j 

Siberian       ....  „         E.  rliaponticiun. 

Himalayan  (large)        .         .  ,,         E.  Emodi. 

„  (small)         .         .  ,,  E.  Webbianuni. 

Eucliariau    ....  ,,  B.  undulatum. 

*  Pharm.  Journ.  '3^ ,  xiii.  1016. 
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Eurojyean. 


English 


•E.  rliaponticum. 
French  .         .         .         .  ,,       -^  i?.  compactum. 

indulatum. 
Austrian  (Moravian)     .         .  ,,        E.  rhaponticiun. 


(  E.  rliapontici 
\r.  officinale. 
rE.  vh 
J^R.  CO 


As  well  known,  the  bulk  of  rhubarb  imported  into  this  country  is 
of  Chinese  origin,  and  reputed  to  be  afforded  by  the  two  species, 
Wieum  officinale  and  R.  iKihnatum  var.  Tanguticum. 

The  cultivation  of  rhubarb  in  this  country  for  the  sake  of  the 
root,  dates  back  to  the  year  1608 ;  and  up  to  1876,  English-grown 
rhubarb  appears  to  have  been  the  produce  of  H.  rlwponticum  and 
probably  of  JR.  tcndulahim.  At  the  present  day,  however,  in  addition 
to  these  varieties,  we  have  a  further  supply  afforded  by  JR.  officinale, 
derived  from  the  plant  introduced  into  this  country  in  1867  by  the 
late  Daniel  Hanbury,  as  a  source  of  the  true  Asiatic  rhubarb. 

The  object  of  this  and  my  succeeding  paper  will  be  to  discuss 
the  nature  and  value  of  this  drug  as  compared  with  its  congener 
R.  rliaponticum  and  Asiatic  rhubarb  as  at  present  imported. 

Bheum  officinale,*  Baillou. 

Of  the  English-grown  drug  there  are  two  varieties,  known  as  the- 
"  ordinary  cultivated  "  and  the  "  highly  cultivated  "  root. 

Botanical  BescrijJtion. — E.  officinale  is  a  perennial  noble  plant, 
resembling  R.  rhajoonficiim  and  R.  undiilatuvi,  but  of  larger  size. 
It  differs  from  these  latter  species  (which  yield  the  common  garden, 
rhubarb)  in  the  following  particulars  : — The  leaves  spring  from  a 
distinct  ci-own,  rising  several  inches  above  the  surface  of  the  ground, 
and  have  sub-cylindrical  petioles,  which,  as  well  as  the  veins  of  the 
under  surface  of  the  lamina,  are  covered  with  a  pubescence  of  short 
erect  hairs.  The  lamina,  the  outline  of  which  is  orbicular,  cordate 
at  the  base,  is  shortly  five  to  seven  lobed,  with  the  lobes  coarsely 
and  irregularly  dentate ;  it  attains  4  to  4|  feet  in  length,  and  rather 
more  in  breadth.  The  best  distinguishing  character  of  R.  officinale 
is  the  sti-ong  developrhent  of  the  sympodium  or  rootstock,  a  large 
portion  of  which  projects  conically  above  the  ground,  being  pro- 
vided with  a  few  lateral  roots  about  the  thickness  of  the  finger. 
Also  the  first  epidermis  of  the  radical  portion  is  remarkable  for  the 
bright  brownish  red  colour,  the  roots  of  the  other  species  being 
yellowish  brown. 

•  Figured  Bat   Mag.,  187-1,  t.  6135. 


BRITISH   PHARMACEUTICAL   CONFERENCE.  437 

Hlstorij.* — For  authentic  specimens  of  this  plant,  known  to  be  a 
source  of  the  Asiatic  drug,  we  are  indebted  to  French  missionaries, 
•who,  commissioned  by^M.  Dabrj,  French  Consul  at  Hankow,  in 
1867,  obtained  leaves  and  cuttings  from  the  south-eastern  part  of 
Thibet,  These  specimens  were  transmitted  to  Dr.  Soubeiran,  and 
grown  in  the  garden  of  the  School  of  Pharmacy  at  Paris,  and 
subsequently  described  by  Baillon.f  From  this  source  ofi'sets  of 
the  root  came  into  the  possession  of  Hanbury  and  Fliickiger,  who, 
in  1872,  paid  a  visit  to  the  rhubarb  fields  of  Mr.  Kufus  Usher,  at 
Bodicote,  in  Oxfordshire.  In  correspondence  with  Mr.  Usher,  he 
"writes:  "In  the  spring  of  the  following  year,  at  the  request  of 
Professor  Fliickiger,  Mr.  Hanbury  very  kindly  sent  me  an  offset 
from  a  root  in  his  possession,  from  which  he  had  succeeded  in 
growing  a  very  fine  root  in  time  to  produce  a  dried  specimen  for 
the  Philadelphia  Exhibition  in  1876.  By  the  exhibition  of  this 
specimen,  Mr.  Usher  was  awarded  a  medal '  for  success  in  cultivating 
rhubai'b  for  medicinal  purposes,  and  creating  a  quality  that  com- 
pared favourably  with  the  best  roots.'  "  Professor  Fliickiger  has 
also  expressed  the  opinion  that  the  root  of  U.  oljicinale  grown  at 
Bodicote,  agrees  in  every  way  with  the  Chinese  drug  except  in  the 
somewhat  finer  colour  of  the  latter. 

Cultivation. — It  is  a  fact,  I  believe  well  established,  that  by 
cultivation,  the  roots  of  certain  medicinal  plants,  such  as  aconite 
and  valerian,  lose  much  of  their  medicinal  activity,  due  probably  to 
the  extra  development  of  inert  tissues  at  the  expense  of  others. 
About  twelve  months  ago,  having  occasion  to  examine  a  sample  of 
"  highly-cultivated  "  English-grown  U.  qficlnale,  from  the  excessive 
development  of  the  white  parenchymatous  tissue  the  fracture  dis- 
played, I  expressed  this  view  to  Mr.  Usher  as  applying  to  the 
sample  in  question.  In  reply,  Mr.  Usher  fully  endorsed  the  opinion, 
remarking  that  he  invariably  found  that  the  slower  the  growth  and 
the  longer  the  time  the  roots  were  allowed  to  mature,  the  more 
condensed  they  became  and  yielded  richer  and  darker  tints  in  the 
prepared  root.  In  explanation  he  also  further  stated  that  being 
very  desirous  of  raising  and  multiplying  as  rapidly  as  possible  the 
small  plant  presented  to  him  by  Fliickiger  and  Hanbury,  he  resorted 
by  the  application  of  stimulants  to  a  very  highly-forced  cultivation. 
Having  succeeded  in  raising  a  large  number  of  plants,  Mr.  Usher, 
aware  of  the  defects  of  this  mode  of  cultivation,  established  another 
plantation  of  B.  ojjicinale,  grown  on  a  more  natural  system,  known 

*  Pharm.  Jonrn.  [3] ,  vi.  861.  t  Ihid.,  [3],iii.  301. 
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as  "  ordinary  cultivation."  The  former  pra,ctice  not  having  been 
abandoned,  for  want  of  experimental  evidence  as  to  the  respective 
pharmaceutical  value  of  the  two  products,  we  consequently  meet  in 
the  market  with  two  different  forms  of  the  same  drug-. 

English-grown  rhubarb  plants  are  propagated  from  the  offsets 
or  lateral  shoots  of  four-year  old  plants,  set  at  distances  of  from 
six  to  eight  feet  apart,  and  left  to  grow  for  from  five  to  seven  years, 
when  the  roots  are  ready  for  collection. 

By  "  ordinai-y  cultivation "  is  understood  the  method  of  planting 
the  young  offsets  on  an  average  soil,  two  years  after  the  last  manur- 
ing. "  High  cultivation "  consists  in  growing  the  plants  on  the 
richest  soil  possible,  with  copious  dressings  of  liquid  and  solid 
manure.  The  cultivation  of  li.  rhaponticuvi  comes  under  the  ordi- 
nary method.     At  Bodicote  about  forty  acres  are  under  cultivation. 

Collection. — The  roots  are  dug  up  in  the  dry  weather  between 
July  and  September,  and  having  been  peeled  and  sliced  into  pieces 
known  in  the  trade  as  "flats"  and  "rounds,"  the  rootlets  furnishing 
"  small  rounds  "  or  "  sticks,"  they  are  first  exposed  to  a  current  of 
air  in  an  open  bedding  for  several  days,  and  the  drying  completed 
by  means  of  artificial  heat  at  90°  F.  This  mode  applies  to  all 
varieties  of  English  rhubarb.  In  the  last  stages  of  drying,  H.  offici- 
nale will  not  bear  so  high  a  temperature  as  B.  rhaponticum  by  ten 
degrees. 

Description. — Both  varieties  of  li.  officinale  occur  in  flat  concavo- 
convex  pieces,  weighing  from  three  to  four  ounces  each.  The  outer 
convex  surface  displays  a  number  of  deep,  longitudinal  furrows,  the 
effect  of  drying,  and  is  traversed  throughout  with  a  longitudinal 
ramification  of  conspicuous  veins,  producing  altogether  a  different 
appearance  to  the  fine  net-veined  markings  displayed  by  some  sam- 
ples of  the  present  commercial  East  Indian  rhubarb.  In  the  centre 
of  the  concave  surface  of  each  piece  a  small  hole  has  been  drilled 
half-way  through  for  the  purpose  of  ascertaining  the  soundness  of 
the  pieces  internally,  and  in  this  feature  it  coiTcsponds  with  the 
now  extinct  Russian  rhubarb.  The  pieces  show  the  same  stellate 
markings  as  the  East  Indian,  especially  on  the  inner  surface,  much 
more  in  some  than  in  others.  While  the  "  ordinary  "  and  "  highly 
cultivated"  bear  a  great  resemblance  to  each  other  externally,  the 
fracture  of  the  former  shows  a  more  compact  structure,  and  the  in- 
ternal veins  a  deeper  colour ;  the  odour  is  stronger,  and  the  colour 
of  the  powdered  root  is  much  darker  coloured  than  the  highly  culti- 
vated.  Neither  varieties  present  the  red  appearance  displayed  by 
the  fracture  of  U.  rhaponticum  or  the  imported  drug,  nor  do  they 
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yield  the  same  bright  yellow  powdei'  of  the  latter.  They  are  dis- 
tinctly gritty  when  chewed.  Ou  fracture  the  comparatively  black 
colour  of  the  veins  imbedded  in  a  whitish  parenchymatous  tissue 
readily  distinguishes  the  cultivated  varieties  of  E.  officinale  from 
-B.  rJiaponiiciivi. 

Microsco-pical  Structure. — For  the  following  description  I  am  in- 
debted to  my  friend  Mr.  "W.  Kirkby,  who  has  been  kind  enough  to 
prepare  and  examine  a  number  of  sections  for  the  purpose  : — "  The 
outer  layer  immediately  beneath  the  epidermal  portion  consists  of 
about  eight  rows  of  tabular  parenchyma  extended  tangentially. 
Within  this  is  a  broad  zone  of  loose  parenchyma  containing  starch, 
into  which  the  medullary  rays  extend  about  half  way  across.  Next 
comes  the  dark  cambial  line  made  up  of  several  rows  of  closely 
compacted  oblong  parenchyma  exhibiting  the  radial  arrangement  of 
the  medullary  rays.  Between  the  medullary  rays  are  seen  groups  of 
large  reticulated  vessels,  consisting  of  from  one  to  five  vessels,  ar- 
ranged for  the  most  part  in  a  radial  manner.  They  are  surrounded 
by  unthickened  elongated  parenchyma.  The  colouring  matters  are 
found  in  the  medullary  rays.  The  centre  of  the  root  shows  no  defi- 
nite arrangement  of  the  tissues,  being  a  mass  of  parenchymatous 
cells  interspersed  irregularly  by  the  medullary  rays.  The  whole 
root  is  loaded  with  starch.  The  granules  are  generally  compound. 
The  larger  single  granules  have  a  diameter  of  about  20  micromilli- 
metres.  The  hilum  is  generally,  but  only  slightly,  eccentric,  and  is 
seen  as  a  small  black  dot.  When  mounted  in  Canada  balsam,  the 
black  cross  is  distinctly  visible  with  polarized  light.  Raphides  are 
fairly  numerous,  and  vary  considerably  in  size.  In  the  loose  tissue 
of  the  root,  just  within  the  zone  of  radial  medullary  rays,  are  found 
scattered  the  stars  so  characteristic  of  Chinese  rhubarb  ;  these 
exhibit  all  the  anatomical  features  of  the  root.  Jt.  officinale  differs 
chiefly  from  Chinese  rhubarb  in  that  it  contains  more  starch,  and 
from  U.  rliaponticiuii  in  the  vessels  and  cells  of  the  medullary  rays 
being  larger,  and  the  arrangement  of  the  various  tissues  being  less 
distinct  and  regular." 

Ghemical  Composition. — The  active  properties  of  rhubarb  are  con- 
sidered to  be  chiefly  due  to  cathartic  acid,  chrysophan,  tannin,  and 
the  resinous  substances,  emodin,  erythroretin,  and  pha3oretin.  The 
following  are  the  results  arrived  at  in  my  examination  of  English 
rhubai'b  in  reference  to  these  constituents  : — 


440 


BRITISH    PHARMACEUTICAL    CONFEEENCE. 


R.  officinale   R.  officinale    R.  rhapon- 
j    ord.  cult.      highly  cult.         ticum. 
per  cent.       per  cent. 


per  cent. 


Cathartic  Acid     .     .     . 
Chrysophan  aud  Tanniu 
Eesiuous  substances 
Mucilage 


3-5 

14-3 

2-6 

6-5 


3-2 

11-7 

2-0 

4-8 


3-3 

12-5 
3-4 
4-1 


East  Indian 
Rhubarb, 
per  cent. 


4-5 

11-7 

4-6 

4-0 


From  the  above  it  will  be  seen  that  the  composition  of  English 
cultivated  rhubai'bs  compares  favourably  with  that  of  the  Asiatic 
drug,  and  that  the  ordinaiy  cultivated  B.  officinale  is  superior  to  the 
highly  cultivated  variety. 

Commerce. — The  total  production  of  English  rhubarb  may  be 
estimated  at  12,000  pounds  annually,  from  3000  to  4000  pounds 
of  this  quantity  being  exported.  Messrs.  Rufus  Usher  &  Sons,  to 
whom  I  am  indebted  for  much  valuable  information  in  the  compila- 
tion of  this  paper,  are  at  present  the  sole  producers. 

In  conclusion,  while  English  rhubarbs  apparently  yield  very  good 
tinctures,  a  report  from  the  medical  profession  on  their  therapeutic 
qualities  can  alone  determine  their  legitimate  use  in  pharmacy. 


ANALYSES   OF  RHUBARB. 

By  William   Elborne, 

Assistant -Lecturer  on  2Iateria  Medica  and  Pharmacy ,  Owens  College. 

The  following  analyses  have  been  undertaken  with  the  view  of 
ascertaining  the  composition  and  relative  value  of  English-grown 
rhubarbs.  So  far  as  time  has  permitted  me  to  pursue  the  subject, 
I  have  followed  the  method  of  analysis  adopted  by  Professor  Dra- 
gendorfF*  and  Mr.  H.  G.  Greenish. f 

The  following  samples  were  taken  : — 

1.  Bheum  officinale. — Flats,  English-grown  rhubarb,  "  ordinary 
cultivation"  (five  years'  growth).     From  Mr.  Rufus  Usher. 

2.  Rheum  officinale. — Flats,  English-grown  rhubarb,  "highly  cul- 
tivated "  (six  years'  growth).     Mr.  Rufus  Usher. 

3.  Rheum  rhaponticum. — Flats,  English-grown  rhubarb,  a  good 
commercial  specimen. 

4.  East  Indian  Rhuharh. — Flats,  a  fine  specimen,  displaying  the 
net- veined  markings.  From  the  Materia  Medica  [Museum,  Owens 
College. 

5.  Russian  RJnilarh. — An  old  authentic  specimen,  displaying  the 

''  Pharm.  Journ.  [^  ,  viii,  826.  +  Ibid.  [3] ,  is.  933. 
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net-veined  markings.    From  the  j\Iateria   Medica  Museum,   Owens 
College. 

The  quantity  of  root  necessary  for  analysis  was  well  powdered 
and  passed  through  a  fine  sieve  containing  forty-four  meshes  to  the 
Ihicar  inch. 

1.  Estimation  of  Iloistiire. — Upon  drying  at  a  temperature  of 
110°  C,  the  loss  of  moisture  was  as  follows : — 

No.  1.  .  .  0-857  gram  lost  0-052  =  ()-06  per  cent. 

„    2.  .  .  1-01  „  0-08   =7-9 

,,    3.  .  .  1-073  •      „  0-06  ^5-57       „ 

,,    4.  .  .  1-185        „  0-065  =  5-4 

„    5.  .  .  1-205         ,,  0-152  =  12-6       „ 

2.  Estimation  of  Ash. — The  residue  from  the  above  estimation 
incinerated  in  a  platinum  dish  yielded  the  following  grey  ash  : — 


^0.  1.        . 

„    2.     . 

.     0-08  gram  =  9-33  per  cent 
.     0-05     „     =4-9 

„    3.     . 

.     0-85     „     =7-9 

„    5.     . 

.     0-11     ,,     =9-28       ,, 
.     0-08     „     =C-03       „ 

3.  Aqueous  Extract. — Five  grams  of  the  powdered  root  was 
macerated  forty-eight  hours  with  so  much  distilled  water  that  the 
mixture  measured  100  c.c,  frequently  shaken,  and  finally  allowed 
to  stand.     The  volume  of  the  root-sediment  then  occupied  : — 

No.  1.     .        .         .        .         .         .        .        .45  c.c. 

„    2 37  c.c. 

,,3 35  c.c. 

„    4 45  c.c. 

,,5 •        .        .50  c.c. 

The  respective  supernatant  liquids,  exhibiting  marked  difierences 
in  colour  (Nos.  1  and  5  .being  more  the  colour  of  port  wine,  as 
compared  with  Nos.  2,  3,  4,  which  were  sherry  coloured),  upon, 
filtration  yielded  between  50  and  60  c.c,  of  aqueous  extract,  which 
was  used  in  experiments  described  in  paragraphs  4  to  8.  The  marc 
in  the  cylinder  was  then  washed  out  with  sufficient  water  to  bring 
the  product  up  to  100  c.c,  and  the  wash  water  filtered  through  the 
same  filter.  The  solid  residue  was  then  thrown  upon  a  piece  of 
fine  muslin  placed  within  the  filter,  allowed  to  drain,  and  the 
whole  finally  dried  at  30°  C.     This  was  used  in  Experiment  0. 

4.  Comhnstihle  Substances  Soluble  in  Water. — Upon  evaporating 
to  dryness  5  c.c  of  the  aqueous  extract  ("25  gram  root)  in  a  tared 
platinum  dish,  weighing,  incinerating,  and  again  weighing,  the 
following  numbers  represent  the  combustible  matter  present : — 
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Ko.  1.  .  .  0-085  less  0-007  ash  =  31-2  percent. 

,,    2.  .  .  0-085     „    0-004    „   =32-4       „ 

,,    3.  .  .  0-070    „    0-005    ,,   =28-4       „ 

„    4.  .  .  0-07      „    0-005    „    =26-0       „ 

„    5.  .  .  0-095    „    0-OOG    „   =35-6       „ 

5.  Mucilaginous  Matter. — Twenty  c.c.  of  the  aqueous  extract 
(1  gram  of  the  powder)  was  mixed  with  60  c.c.  of  95  per  cent, 
alcohol,  allowed  to  stand  for  forty-eight  hours,  and  the  precipitate 
collected  on  a  tared  filtei',  washed  with  alcohol,  dried  and  weighed. 

No.  1  yielded    ....    0-065  =  6-5  per  cent. 

,,    2       „         .         .         .         .     0-048  =  4-8 

„    3       ,,         .         .         .         .     0-041  =  4-1 

„    4       „        .         .         .         .     0-040  =  4-0 

„    5       , 0-055  =  5-5 

G.  Gathartic  Acid. — The  filtrate  and  alcoholic  washings  from 
No.  5.  were  rapidly  evaporated  on  a  water-bath  until  the  residue 
measured  5  c.c.  This  was  mixed  with  40  c.c.  of  absolute  alcohol, 
the  precipated  cathartic  acid  collected  on  a  tared  filter,  washed 
with  alcohol,  dried  and  weighed. 

No.  1  yielded  .035  gram  precipitate  =  3*5  per  cent. 

„    2       „  -032       „  „  =3-2 

„    3       „  -033       „  „  =3.3 

„    4       „  -045       „  ,,  =4-5 

„    5       „  -032       ,,  „  =3-2 

7.  Tannin  and  Ghrysoj^han. — To  another  20  c.c.  of  the  aqueous 
extract  solution  of  acetate  of  copper  was  added  in  slight  excess  ;  the 
brown  precipitate  was  collected  on  a  tared  filter,  rapidly  washed 
with  a  small  [quantity  of  water,  dried  and  weighed.  The  pre- 
cipitate was  then  ignited  with  ammonium  nitrate,  and  the  amount 
of  cupric  oxide  residue  deducted  ;  the  difference  represented  tannin 
and  chrysophan. 

No.  1  yielded  0-15  gram  ppt.  less  0-007  CuO  =  14-3  p.  c. 

2  „       0-14      „       ,,      „     0-023    ,,     =11-7     ,, 

3  ,,      0-14; 

4  „      0-12 

5  „       0-12 

8.  Organic  'Acids. — The  filtrate  from  Experiment  7  was  pre- 
cipitated with  neutral  acetate  of  lead,  the  precipitate  collected, 
washed,  dried,  and  weighed,  incinerated,  and  again  weighed. 

No. 


0-02      , 

,     =12-5 

0-013    , 

=  11-7 

0-02      , 

=  11-0 

1.     . 

.     0-055  less  0022  PbO 

■  =3-3  per  cent 

2.     . 

.     0-037     „     0-005     „ 

=  2-2 

3.     . 

.     0-03       „     0-015     „ 

=  1-5 

4.     . 

.     0-047     „     0-017     „ 

=  3-0 

5.     . 

.     0-065     „     0-02       „ 

=  4-5 
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9.  Heslnous  Suhstances  Solnhle  in  Alcohol. — The  residue  of  the 
root  after  extraction  with  water  was  digested  in  absolute  alcohol  for 
six  days,  filtered  through  the  filter  used  iu  Experiment  3,  and  the 
residue  washed  with  absolute  alcohol.  The  filtrate  and  washings ; 
evaporated  to  dryness  and  weighed,  yielded  the  following  anaounts 
of  residue  (emodin,  erythroretin,  phjeoretin,  and  other  resinous  sub- 
stances) . 


No.  1.     . 

.    0-13  gram  =  2-6  per  cent. 

„    2.     .         . 

.     0-1       „     =20 

„   3.     .        . 

.     0-17     „     =3-4 

„   4.     . 

.     0-23     „     =4-6 

„   5.     . 

.     0-2G     „     =5-2 

10.  One  gram  of  the  rhubarb  was  macerated  iu  30  c.c.  of  petro- 
leum ether  for  six  days.  It  was  then  filtered,  evaporated  to  dry- 
ness, and  weighed.  Each  sample  left  a  residue  which,  examined 
under  the  microscope,  consisted  of  flat  rhombic  crystals  and  fat, 
which  gave  the  purple  colour  on  addition  of  caustic  soda  [chry- 
sophauic  acid  ?]. 


No.  1. 


•004  =  0-4  per  cent. 
•003  =  0-3 
-002  =  0-2 
•007  =  0-7 
-015  =  1-5 


11.  Two     grams   of    rhubarb    extracted 
yielded  the  following  extract : — 
No.  1.    . 


with   absolute   alcohol 


,,   5. 


0-43 

=  21-5  per 

cent 

0-28 

=  14-0 

,, 

0-39 

=  19-5 

,, 

0-49 

=  24-5 

,, 

0-485 

=  24-25 

,, 

Moisture 

Ash 

Mucilage  (soluble  iu  water) .     . 

Cathartic  Acid 

Tannin  and  Chrysophau      .     . 

Organic  Acids 

Eesinous     substances     soluble 

in  Alcohol 

Fat  and  Free  ChrysophanicAcid 

soluble  in  Petroleum  Ether . 


"R.  offici- 

R. offici- 

nale, ordi- 

nale, hig-h 

nary  culti- 

cultiva- 1 

vation. 

tion. 

Per  cent. 

1 
Per  cent. 

6-06 

7-9       1 

9-33 

4-9 

6-5 

4-8 

3-5 

3-2       i 

14-3 

11-7       1 

3-3 

2-2       1 

2-6 

2-0       ' 

0-4 

0-3       i 

"R     ha  East 

ponticum.    I"')i- 


5-57 
7-9 
4-1 
3-3 
12-5 
1-5 

3-4 

0-2 


5-4 
9-28 
4-0 
4-5 
11-7 
3-0 

4-6 

0-7 


Russian 
Rhubarb. 


Per  cent. 
12-6 

6-63 

5-5 

3-2 
11-0 

4-5 

5-2 
1-5 
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A  vote  of  thanks  was  passed  to  Mr.  Elboi'ne  for  the  papers. 

Mr.  Holmes  said  these  papers  must  have  cost  Mr.  Elborne  a  great 
deal  of  labour,  and  there  were  one  or  two  points  on  which  he  should 
like  to  have  a  little  further  information.  When  he  visited  Banbury 
some  years  since,  Mr,  Usher  was  only  just  thinking  of  introducing 
MJienm  officinale  root  into  commerce,  but  it  appeared  that  it  was  now 
Leing  sent  into  the  market  in  two  different  forms,  one  grown  under 
ordinary  conditions,  and  the  other  more  highly  cultivated,  which 
was  said  not  to  be  so  valuable.  It  became  important,  therefore,  to 
learn  if  these  two  could  be  readily  distinguished.  It  seemed  that 
the  fresh  Rheum  officinale  root  could  be  distinguished  from  the 
4-liapontic'um  root  by  the  dark  red  veins  ;  and  he  should  be  glad  to 
know  if  the  veins  remained  equally  dark  in  the  dried  root.  It  was 
pretty  well  known  that  no  Russian  rhubarb  had  been  imported  since 
18G0,  and  therefore  the  specimen  Mr.  Elborne  had  examined  was 
of  some  interest.  It  had  been  presented  to  him  (Mr.  Holmes) 
some  years  ago  by  Dr.  Leared,  and  as  there  were  good  specimens 
in  the  museum  in  Bloomsbury  Square,  and  none  in  that  at  Owens 
College,  he  sent  it  there.  The  extra  amount  of  moisture  discovered 
in  it  was  probably  owing  to  Dr.  Leai-ed  having  kept  it  for  some 
years  in  a  drawer  which  was  not  very  dry,  and  where  it  would 
probably  absorb  moisture.  With  regard  to  the  deductions  drawn 
from  the  analyses,  he  thought,  although  Mr.  Elboi-ne  had  done  a 
great  deal  of  veiy  valuable  work,  that  the  conclusions  could  hardly 
be  yet  considered  as  decisive,  owing  to  the  remarkable  differences 
which  were  known  to  exist  in  different  samples  of  the  same 
variety,  some  being  very  light  and  spongy,  whilst  others  were 
hard  and  resinous,  the  latter  being  commonly  used  for  cutting  up 
into  the  so-called  Russian  rhubarb.  These  samples  would  probably 
differ  in  the  quantity  of  extractive  matter,  and,  therefoi'e,  a  great 
number  of  specimens  should  be  examined  to  get  a  fair  average. 

Mr.  Plowman  reminded  the  Conference  that  the  grant  was 
originally  made  for  the  purpose  of  determining  the  comparative 
value  of  commercial  rhubarbs,  to  which  the  titles  of  these  papers 
did  not  exactly  correspond.  A  great  number  of  valuable  facts  had 
been  submitted,  but  as  the  grant  was  made  in  order  to  determine 
the  comparative  value  of  commercial  rhubarbs,  he  should  like  to  ask 
Mr.  Elborne  if  he  had  deduced  any  conclusions  from  the  foots  he 
had  ascertained,  as  to  which  kind  of  rhubarb  would  be  best  for  medi- 
cinal purposes,  and  which  had  the  most  therapeutical  value.  He 
hardly  supposed  that  Mr.  Elborne  would  be  able  to  draw  such 
deductions,  but  he  might  have  formed  some  opinion. 
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Mr.  Mautindale  asked  if  Mr.  Elboruc  considered  the  cathartic 
acid  in  rhubarb,  which  he  I'egarded  as  the  main  medicinal  agent,  as 
being  identical  with  the  cathartic  acid  in  senna.  He  looked  upon 
chrjsophan  as  being  an  important  constituent  in  the  medicinal 
activity  of  rhubarb,  and  was  surprised  that  Mr.  Elborne  had  not 
determined  its  quantity.  He  thought  that  benzol  would  be  a  better 
solvent  than  petroleum  ether  for  extracting  this  substance  from 
either  goa  powder  or  rhubarb,  better  even  than  dealing  with  the 
residue  of  an  aqueous  extraction.  Tannin  also,  was,  no  doubt,  an 
important  constituent.  Rhubarb  was  a  very  complex  body  thera- 
peutically, and  it  was  by  no  means  understood  which  constituent 
was  of  chief  importance.  It  was  still  largely  used,  though  not  so 
much  so  as  it  was  twenty  years  ago. 

Mr.  Borland  thought  one  point  mentioned  by  Mr.  Elborne  was 
worthy  of  a  little  further  explanation.  He  stated  that  a  difference 
of  10°  F.  in  the  application  of  artificial  heat  made  a  great  difference 
on  the  two  varieties,  and  he  should  like  to  know  what  were  the 
exact  effects  produced  by  so  small  an  increment  of  temperature. 

Mr.  Greenish  suggested  that  as  Mr.  Elborne  did  not  take  that 
which  was  considered  by  Professor  Dragendorff  as  the  active  prin- 
ciple, he  should  make  aqueous  extracts  from  each  of  these  varieties, 
and  let  their  therapeutic  value  be  determined,  to  ascertain  whether 
the  results  correspond  with  those  he  arrived  at,  from  a  chemical 
point  of  view. 

Mr.  DoTT  asked  whether  the  chrysophan  of  rhubarb  was  identi- 
cal with  the  chrysarobin  of  goa  powder. 

Mr.  ScHACHT  hoped  Mr.  Elborne  would  answer  all  the  questions 
on  the  physics,  chemistry,  or  cultivation  of  rhubarb,  but  that  he 
would  not  attempt  to  deal  with  the  therapeutical  side  of  the  ques- 
tion. There  was  a  certain  class  of  investigations  which  legitimately 
belonged  to  them,  and  there  was  another  class  which  they  were  not 
competent  to  pei'form  properly. 

Mr.  Elcorxe  in  reply  to  Mr.  Schacht's  remai^ks,  drew  attention  to 
a  passage  at  the  conclusion  of  his  paper,  in  which  he  referred  to  the 
necessity  of  the  therapeutical  activity  of  these  different  rhubarbs 
being  determined  by  medical  authorities. 

Mr.  Eleorne  said  it  was  his  privilege  to  live  amongst  a  number 
of  eminent  medical  men,  and  he  had  no  doubt  he  should  be  able  to 
prevail  upon  some  of  them  to  take  up  this  subject.  They  were 
already  investigating  the  action  of  some  drugs  in  the  Manchester 
Infirmary,  and  he  had  prepared  tinctures  of  all  these  rhubarbs, 
which  he  believed  Dr.  Leech   was  going  to  experiment  with.     In 
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reply  to  Mr.  Holmes,  lie  might  say  that  the  distinction  between  the 
jR.  oyiclnale  and  E,  rliaponticum  \ras  quite  obvious.  The  fracture 
of  R.  oflcincde,  whether  highly  cultivated  or  not,  was  quite  different 
from  that  of  B.  rhapo7iticum,  the  former  being  comparatively  black 
while  the  latter  was  red.  He  could  illustx-ate  that  by  the  fresh 
specimens  on  the  table  ;  and  the  difference  was  quite  as  obvious  in 
the  dried  drug.  The  difference  between  the  two  varieties  of  JR.  offi- 
cinale was  not  so  obvious,  but  it  only  required  a  careful  fracture 
to  be  made  of  these  two  rhubarbs,  when  it  would  be  found  that  the 
hio-hly  cultivated  was  much  more  spongy  and  had  more  white  paren- 
chymatous tissue  than  the  ordinary  kind,  which  took  longer  to 
grow.  He  should  be  pleased  to  forward  any  gentleman  who  was 
interested  in  the  matter  specimens  of  each  of  these  varieties.  He 
was  certainly  surprised  to  find  so  much  moisture  in  the  Russian 
root,  and  no  doubt  it  was  accounted  for  as  Mr.  Holmes  had  sug- 
gested He  had  originally  intended  to  make  complete  analyses  of 
■each  variety,  bat  time  did  not  admit  of  this,  and  therefore  he 
thought  he  had  better  determine  somewhat  roughly  the  more  im- 
portant constituents  as  they  were  considered.  For  that  purpose  he 
treated  them  each  in  a  similar  way,  by  the  method  followed  by  Dra- 
gendorfi  and  Greenish.  All  he  did  w'as  to  treat  them  with  certain 
solvents;  he  had  not  ; time  to  separate  the  chrysophan  from  the 
tannin.  In  reply  to  Mr.  Martindale,  he  should  say  that  the  cathar- 
tic acid  in  rhubarb  was  identical  with  that  found  in  senna.  He 
would  add  that  each  pi-ecipitate  exhibited  a  somewhat  albuminous 
appearance,  but  each  slightly  differing  from  the  others.  Rhubarb 
did  not  contain  much  chrysophanic  acid  in  the  free  state,  but  chry- 
sophan, which  was  no  doubt  closely  allied  to  it.  With  regard  to 
the  extraction  of  this  body,  he  thought  petroleum  ether  preferable 
to  benzol,  because  it  had  a  much  lower  boiling  point.  "With  regard 
to  the  difference  of  temperature,  he  might  say  that  the  drying  of 
rhubarb  was  a  very  diflB.cuIt  matter,  and  it  was  found  that  the  R. 
o^icincde  more  readily  became  rotten  if  subjected  to  the  same  tem- 
perature as  the  Ih.  rliaponticum  could  stand  very  well.  If  over- 
heated it  seem  to  undergo  disintegration  of  tissue,  and  so  decompo- 
sition took  place.  The  drying  was  carried  on  at  a  temperature  of 
about  05°  F.  He  could  not  answer  Mr.  Dott's  question  whether 
chrysophan  was  identical  with  chrysarobin. 

The  President  said  this  question  of  drying  rhubarb  reminded 
him  of  a  new  pi'ocess  which  had  been  lately  adopted  for  drying 
gunpowder  by  means  of  anhydrous  chloride  of  calcium.  It  was 
dried  much  more  efficiently  and  safely  in   this  way,  and  it  struck 
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him  that  rbubai'b  raiglit  be  dried  in  tbe  same  ^vay ;  the  only  thing 
requix'ed  was  to  see  that  the  chloride  of  calcium  was  perfectly  dry  ; 
it  was  very  cheap,  being  a  mere  refuse  product. 

Mr.  Elbouxe  added  that  the  process  of  drying  was  very  difficult, 
the  temperature  ho  had  mentioned  having  to  be  maintained  for 
about  six  weeks.  He  had  suggested  to  j\Ir.  Usher  that  if  cut  in 
slices,  as  was  done  with  other  succulent  roots,  the  process  would  be 
much  facilitated,  and  it  could  not  affect  the  pharmaceutical  value  of 
the  article,  but  it  would  not  of  course  have  the  elegant  appearance 
which  the  ordinary  pieces  of  root  had. 


The  next  paper  read  was  a — 

PINAL    REPORT    ON    THE    ALKALOIDAL    VALUE    OF 
CULTIVATED  AND  WILD  BELLADONNA  PLANTS. 

Br  A.  W.  Gerrard,  F.C.S. 

This  communication  is  a  continuation  of  work  concerning  which 
"two  previous  reports  have  been  made.  In  the  first  of  these  it  was 
shown  that  the  wild  belladonna  contained  more  alkaloid  than  the 
cultivated,  also  that  the  alkaloid  was  generally  more  abundant  in 
the  leaves  than  in  the  roots.  In  the  second  report  it  was  pointed 
out  that  belladonna  attains  its  most  active  or  highest  state  of 
development,  as  regards  alkaloid,  at  the  period  of  flowering. 

The  preceding  results  having  been  arrived  by  a  limited  number  of 
analyses,  it  was  considered  desirable  they  should  [receive  further 
confirmation ;  likewise  that  the  second,  third,  and  fourth  years' 
growth  of  belladonna  should  be  submitted  to  analysis,  the  object 
being  to  ascertain  if  any  notable  differences  would  be  found  in  the 
alkaloidal  yield  of  the  plants  at  these  various  ages. 

Through  the  kindness  of  several  friends  I  have  been  able  to 
obtain  an  ample  supply  of  cultivated  belladonna ;  in  addition,  I 
have  grown  some  plants  in  my  garden  in  London  from  roots  sent 
me  by  Mr.  Ransom,  of  Hitchin.  In  obtaining  a  proper  supply  of  wild 
belladonna  I  experienced  some  difficulties ;  excepting  a  few  sent  me 
from  Yorkshire,  the  plants  were  of  my  own  collecting,  and  gathered 
in  Sussex,  Surrey,  and  Warwickshire.  No  special  month  can  be 
fixed  for  collecting  the  plants,  as  this  should  be  done  at  the  period 
of  flowering,  which  has  been  shown  to  be  the  time  of  highest 
activity.  The  flowering  of  the  plants  varies  with  the  seasons,  some- 
times commencing  in  May  and  passing  into  July.  In  all  cases  the 
plants  selected  for  examination  were  avez'age  flowering  specimens, 
of  fairly  uniform  growth. 
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The  method  of  conducting  the  examination  of  the  plants  has 
been  as  follows  : — The  leaves  and  roots  were  carefully  separated 
from  the  stems,  dried  at  100°  to  105°  F.,  then  separately  reduced 
to  fine  j^owder.  For  each  analysis  50  grams  of  the  powder  was 
taken ;  a  parallel  experiment  being  conducted  as  a  check  in  each 
case.  Exliaiistion  of  the  powder  was  completed  with  alcohol,  the 
alcoholic  extract  dissolved  in  water  and  filtered  from  the  insoluble 
resinous  matters ;  the  aqueous  portion  now  treated  with  ammonia 
in  excess  was  well  shaken  with  ether.  Upoii  separation  of  the 
ether  it  was  allowed  to  rest  a  few  minutes,  that  excess  of  ammonia 
might  escape,  then  shaken  with  dilute  acetic  acid,  when  an  aqueous 
substratum  of  acetate  of  the  alkaloids  separated ;  this  was  treated 
a  second  time  with  ammonia  and  ether ;  finally  the  ether  gave  on 
spontaneous  evaporation  the  alkaloid  in  the  form  of  a  pale-brown 
or  yellow  crystalline  mass. 

The  quantity  of  alkaloid  in  the  residue  was  determined  by  the 
process  described  to  this  Conference  two  years  ago,  that  being  to 
exactly  neutralize  the  residue  with  sulphuric  acid  standardized, 
so  that  100  c.c.  equals  or  makes  neutral  1  gram  of  pure  atropine. 

To  test  the  accuracy  of  the  foregoing  pi'ocess,  I  worked  out 
gravimetrically  a  titrated  solution  of  the  sulphates  of  the  alkaloids 
equivalent  to  1  gram  of  atropine,  and  after  two  separations  by 
ammonia  and  ether,  obtained,  when  dried  at  100°  F.,  "961  gram 
of  nearly  white  crystals  of  alkaloid.  This  shows  a  loss  of  3"9  per 
cent.,  which  may  be  attributed  to  the  mechanical  steps  of  the  pro- 
cess. This  method  of  analysis  has  given  me  the  highest  satisfac- 
tion ;  it  is  easily  conducted,  and  I  believe,  very  accarate. 

Percentages  from  Alkaloid  from  Wild  Belladonna. 


Age  of  Plant. 

Yield  from  Root. 

Yield  from  Leaf. 

2  years. 

3  „ 

4  „ 

•2G0  per  cent. 

•381 

•410 

•431  per  ceut. 

•407 

•510 

Percentages  of  AlJcaloid  from  Cultivated  Belladonna. 

Age  of  Plant.               1            Yield  from  Root. 

Yield  from  Leaf. 

2  years, 

3  „ 

4  „ 

•207  per  ceut. 

•370 

•313 

•320  per  cent. 

•457 

•491 
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The  above  tables  represent  twenty-four  analyses,  two  having 
been  carried  out  in  each  case ;  the  percentages  given  arc  the 
•average.  Besides  these,  I  have  made  fifteen  other  analyses,  or 
thirty-nine  in  all,  a  number  I  believe  sufficient  to  furnish  the  in- 
formation sought.  If  the  sum  of  the'percentages  be  divided  by  the 
number  of  analyses,  the  answer  will  show  the  average  alkaloidal 
yield  of  root  and  leaf  on  the  whole  number  of  analyses  conducted 
in  each  case ;  thus  the  leaf  of  the  wild  plant  gave  •449,  the  cul- 
tivated "422  per  cent. ;  the  root  of  the  wild  gave  "SoO,  and  the 
•cultivated  "296  per  cent.  It  is  evident  from  this  result  that  the 
wild  plant  is  the  most  powerful. 

I  referred  to  some  plants  I  had  grown  in  London.  I  have 
recently  examined  the  leaves  of  these  plants.  The  result  shows 
they  have  not  deteriorated  in  quality  by  their  transference ;  for 
whilst  the  leaves  of  a  plant  when  received  fresh  from  the  country 
gave  "4.33  per  cent,  of  alkaloid,  the  leaves  of  the  same  plant  grown 
in  London  yielded  "442  of  alkaloid,  showing  a  small  increase.  The 
leaves  of  the  London-grown  plants  were  not  so  finely  developed  as 
those  of  the  country.  They  were  pale  in  colour,  and  generally  the 
plants  were  weaker ;  but  it  is  of  some  importance  to  know  that  no 
falling  off  had  taken  place  in  the  most  useful  constituent  of  the 
plant  by  transference  to  a  new  soil  and  atmosphere. 

Whilst  collecting  wild  belladonna,  I  had  noticed  that  many  plants 
were  produced  from  shoots,  sometimes  thrown  out  as  runners  from 
the  crown  of  a  root,  or  developed  from  an  exposed  part  of  a  root. 
On  this  jjoint  Mr.  Holland,  of  Mai^ket  Deeping,  informs  me : — "The 
plants  from  suckers  you  refer  to  are  much  more  prone  to  rot  than 
the  plants  grown  from  seed."  It  is  thus  evident  from  this  prac- 
tical experience  of  a  grower  that  the  plant  could  not  be  successfully 
■cultivated  by  division  of  the  roots.  Amongst  the  wild  belladonna 
I  have  observed  the  recumbent  variety  first  noticed  by  Mr.  Holmes ; 
an  analysis  showed  it  to  contain  the  average  quantity  of  alkaloid. 

After  a  consideration  of  the  results  and  bearings  of  the  above 
•experiments,  I  have  drawn  the  following  conclusions  : — 

1.  Wild  belladonna  generally  contains  more  alkaloid  than  the 
■cultivated,  but  the  difference  is  not  so  wide  as  to  make  it  of  any 
material  consequence  which  variety  is  employed  for  the  manu- 
facture of  pharmaceutical  preparations.  But  for  uniformity,  I 
suggest  that  they  be  made  with  the  cultivated  plant,  the  wild  being 
retained  for  the  preparation  of  atropine. 

2.  With  reference  to  the  part  of  the  plant  richest  in  alkaloid, 
the  leaf  has  been  found  to  yield  it  most  abundantly,  the  root,  fruit 
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and  stem  being  the  next  in  order.  It  would  seem  from  this  obser- 
vation that  preparations  of  belladonna  leaf  should  supersede  those 
of  the  root.  But  if  we  consider  the  great  strength  of  liniment  of 
belladonna,  the  only  official  galenical  preparation  made  from  the 
root,  its  comparative  [cleanliness,  and  the  genei'al  satisfaction  it 
gives  to  the  medical  profession,  there  is  no  good  reason  to  advocate 
a  change. 

The  expediency  of  introducing  an  alcoholic  extract  of  belladonna 
leaves  into  the  British  Pharmacopoeia  will,  I  believe,  be  generally 
acknowledged  ;  such  an  extract  is  a  necessity  in  most  dispensing 
establishments  where  belladonna  suppositories  have  to  be  made ; 
and  it  certainly  would  supersede  with  advantage,  in  belladonna 
plaster,  the  extract  made  by  the  sadly  unskilful  process  now  official. 
Again,  such  an  extract  is  well  suited  for  making  belladonna  oint- 
ment. In  the  present  formula  there  is  no  harmony  or  compatibility 
of  ingredients ;  we  have  a  mechanical  mixture  of  extract,  water, 
and  fat,  soon  passing  into  a  state  of  mouldiness.  On  the  other 
hand,  were  it  made  with  an  alcoholic  extract,  it  would  be  a  perfectly 
homogeneous  ointment  of  a  most  permanent  character. 

3.  It  has  been  shown  in  a  previous  communication  that  bella- 
donna of  the  first  year's  growth  is  a  small  plant,  not  worth 
collecting,  containing  but  little  alkaloid ;  from  the  second  to  the 
fourth  year  of  its  age,  the  plant  shows  a  slight  increase  in  strength. 
It  is  therefore  evident  that  fi'om  two  to  four  years  of  age,  and  at  the 
pei'iod  of  flowering,  the  plant  is  in  the  best  condition  for  use. 

4.  The  roots  of  belladonna  may  be  collected  at  the  same  time 
as  the  leaves  ;  a  series  of  experiments  having  demonstrated  that 
roots  collected  in  May,  July,  and  September,  contained  faii'ly  uni- 
form quantities  of  alkaloid.  From  this  we  may  assume  that  the 
growth  of  the  leaf  does  not  exhaust  the  root  or  remove  from  it  any 
active  principle,  but  rather  that  there  is  a  simultaneous  develop- 
ment of  both  parts. 

I  have  not  attempted  in  this  communication  to  enter  into  a 
discussion  as  to  the  causes  which  may  accelerate  or  retard  the 
development  of  the  active  principles  of  belladonna,  for  such  a  dis- 
cussion could  scarcely  l^ad  to  any  very  useful  practical  results,  the 
study  of  such  questions  requiring  not  only  the  possession  of  a  drug- 
farm,  but  a  vast  amount  of  patience  and  devotion,  combined  Avith 
a  lengthened  period  of  observation,  such  as  few  pharmacists,  how- 
ever devoted  they  may  be,  would  care  to  undertake. 

I  beg  to  thank  most  heartily  the  British  Pharmaceutical  Con- 
ference   for  its    generosity  in   assisting  by  a    grant    the   expenses 
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incurred  during  this  investigation,  as  likewise  those  friends   who 
have  sent  me  belladonna  plants. 


A  vote  of  thanks  having-  been  passed  to  Mr.  Gerrard  for  his 
paper,  the  President  suggested  the  two  following  papers  should  be 
read  before  beginning  the  discussion  : — 

REPORT  UPON  THE  ESTIMATION  OF  THE  ALKALOIDS- 
IN  ATROPA  BELLADONNA. 

Br  Wtxdhaji  R.  Dunstax,  F.C.S.,  and  Francis  Ransom. 

In  a  paper  communicated  to  the  Pharmaceutical  Society  (Pharm. 
Journ.  [3],  xiv.  623),  we  have  shown  that  the  salts  of  atropine 
and  hyoscjamine  which  exist  in  the  root  of  Atrojxt  Belladonna  can 
be  very  readily  extracted  therefrom  by  hot  percolation  with  a 
mixture  of  chloroform  and  an  equal  volume  of  absolute  alcohol. 
Chloroform  alone  was  found  to  be  an  inefficient  solvent,  and  alcohol 
alone  to  extract  non-alkaloidal  substances  that  are  not  extracted 
when  chloroform  is  pz'esent.  When  the  chloroform-alcohol  perco- 
late is  agitated  with  water,  the  whole  of  the  alkaloidal  salts  are 
withdrawn,  while  nearly  all  the  colouring  matter  remains  dissolved 
in  the  chloroform.  When  ammonia  is  added  to  the  aqueous  solu- 
tion and  the  liquid  agitated  with  chloroform,  the  alkaloid  is  ex- 
tracted and  the  small  amount  of  colouring  matter  remains  in  the 
ammoniacal  liquid.  The  purity  of  the  atropine  and  hyoscyamine 
obtained  by  evaporating  the  chloroform  was  proved  by  converting 
the  alkaloids  into  the  periodides  and  by  decomposing  with  sodium 
thiosulphate,  when  the  regenerated  alkaloid  was  found  to  coincide- 
in  weight  with  the  residue  originally  operated  upon.  The  special 
features  that  distinguish  this  process  are  :  (1)  It  is  sim25le  and 
accurate ;  (2)  a  high  temperature  is  avoided ;  (3)  the  solvent- 
employed  extracts  a  minimum  of  non-alkaloidal  constituents  ;  (4) 
no  precipitants  as  such  are  used;  (5)  the  use  of  acids  is  avoided  ;. 
(6)  the  alkaloids  are  not  heated  with  alkalies. 

Since  the  publication  of  these  results  we  have  been  engaged  in 
experiments  upon  the  estimation  of  the  alkaloids  in  the  leaves  of 
Atrojoa  Belladonna,  in  the  carrying  out  of  which  we  have  encoun- 
tered many  difficulties.  Many  of  these  have  since  been  overcome^ 
and  we  hope  early  next  year  to  be  able  to  propose  a  simple  method 
for  estimating  the  atropine  and  hyoscyamine  in  the  leaves. 
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A   FEW  NOTES    ON    THE    GROWTH    OF   BELLADONNA 
AND  HYOSCYAMUS. 

By  T.  J.  Hasselbt. 

The  various  papers  read  before  this  Association  on  belladonna 
Ijy  Mr.  Gerrard,  the  one  by  Dr.  Attfield  advocating  the  culture  of 
medicinal  plants,  coupled  with  the  high  price  of  hyoscyamus 
leaves,  led  the  writer  to  try  what  could  be  done  under  ordinary 
circumstances  by  the  country  pharmacist.  Belladonna  and  hyos- 
cyamus were  selected. 

Having  a  small  garden  containing  about  sixty  square  yards,  which 
was  a  type  of  builders'  gardens — where  rubbish  had  been  shot  and 
veneered  with  a  little  earth — the  attempt  was  made.  The  first 
difficulty  was  plants  or  seeds.  The  flora  of  the  neighbourhood  did 
not  include  the  first ;  the  catalogues  of  seedsmen  were  consulted,  but 
110  mention  was  made  of  these,  and  wholesale  houses  who  were 
applied  to  could  not  supply  them.  Through  the  kindness  of  a 
friend  a  plant  of  belladonna  was  obtained  from  North  Yorkshire  ; 
it  was  well  laden  with  ripe  berries,  which  were  sown;  the  plant 
being  set  under  the  shade  of  a  south  brick  wall.  A  year  ago  last 
spring  it  was  pleasui-able  to  note  the  appearance  of  a  number  of 
seedlings  which  grew  about  a  foot  high,  and  then  died  down  on  the 
approach  of  winter.  This  sj^ring,  as  soon  as  they  appeared  they 
were  dusted  with  slaked  lime,  which  had  absorbed  plenty  of  carbonic 
^icid,  and  a  top  dressing  of  Clay's  chemical  manure.  Under  this 
treatment  they  flourished  and  grew  well,  being  now  four  feet  high. 
The  old  plant  made  shoots  last  year  three  feet  high,  which  died 
down.  This  spring,  under  the  same  treatment  as  the  seedlings,  it 
sent  up  half  a  dozen  stems  which  average  five  feet  high.  Culpepper 
speaks  of  it  as  a  dismal  plant.  It  is  the  reverse,  its  fresh  green 
colour  being  pleasing  to  the  eye,  and  better  than  bare  brick  walls 
to  gaze  upon.  The  plants  are  bearing  a  number  of  the  purple- 
brown  flowers,  which  hide  themselves  under  the  leaves,  and  fruit 
is  forming  in  the  place  of  the  earlier  blooms. 

With  regard  to  hyoscyamus,  the  difilculties  were  greater.  Pro- 
fessional growers  could  not  supply  plants.  Seeds  purchased  would 
not  germinate.  At  last,  through  the  kindness  of  J.  Montague,  Esq., 
some  from  his  garden  produced  young  plants,  but  the  slugs  made 
short  work  of  them ;  they  evidently  like  the  sedative  principle  of 
hyoscyamus  as  well  as  that  of  lettuce.  Belladonna  they  will  not 
touch.     One  plant  survived  its  enemies  and  the  winter's  cold  and 
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■wet,  but  this  year  it  followed  its  predecessors'  fate.  Professor 
Bentley  supplied  a  fresh  quantity  of  seed,  as  also  J.  Baker,  Esq., 
of  Kew  ;  both  have  germinated,  and  some  of  the  Professor's  seed- 
lings are  a  foot  high.  Hyoscyamns  flourishes  best  on  a  dry  soil. 
Their  value  remains  to  be  tested,  as  also  whether  the  alkaloidal 
principle  is  increased  or  diminished  by  higher  cultivation.  I  shall 
be  glad  to  supply  a  few  plants  of  hyoscyamns  or  fruit  of  belladonna 
to  any  country  chemist  who  will  report  to  this  Association  how  the 
plants  succeed. 


A  vote  of  thanks  having  been  passed  to  the  authors  of  these- 
papers, 

Mr.  J.  A,  Bell  said  he  had  listened  with  great  pleasure  to  Mr. 
Hasselby's  paper,  and  having  a  larger  garden  than  he  well  knew 
what  to  do  with,  he  would  put  in  as  many  plants  as  Mr.  Hasselby 
would  snpply  him  with,  and  see  that  they  were  well  looked  after. 
In  May  or  June  nest  year  he  should  then  probably  be  able  ta 
supply  Mr.  Gerrard  with  material  to  manipulate. 

Mr.  Atkins  remarked  that  the  conditions  of  plant  life,  especially 
as  varied  by  a  state  of  wildness  or  cultivation,  were  as  yet  but  very 
little  understood,  and  further  experiments  ought  to  be  made.  There 
was  a  plant  which  grew  in  Wiltshire,  and  which  some  years  ago  was 
of  some  importance  there  as  an  industry,  wild  valerian.  It  used  to- 
be  exported  to  America  in  considerable  quantities,  but  he  understood 
it  was  now  cultivated  there.  Wild  plants  by  a  process  of  natural 
selection  found  out  the  food  required  for  the  development  of  their 
active  principles.  In  his  own  neighbourhood  some  plants  would 
grow  on  one  side  of  a  hedge  and  not  on  the  other,  and  often  on  the 
side  where  he  should  not  have  expected  them  to  grow,  where  they 
got  the  afternoon  sun,  not  the  morning.  Two  or  three  years  ago, 
when  at  Yevey,  he  was  told  by  a  large  vine  grower,  that  the  grapes 
of  one  field  which  had  the  afternoon  sun  produced  a  wine  of  much 
higher  quality  than  the  vines  which  had  the  morning  sun.  All 
these  things  seemed  to  show  that  when  plants  were  taken  from  a 
state  of  nature,  the  conditions  of  their  growth  required  very  careful 
study. 

Mr.  Natlor  asked  what  indicator  Mr.  Gerrard  employed  in 
titrating  with  sulphuric  acid  liquids  containing  alkaloid.  He  had 
had  some  experience  in  the  matter,  and  was  not  at  all  satisfied  with 
anything  he  had  used. 

Mr.   ScHACHT   said  the  value   of  such  a  communciation  as  Mr. 
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Gerrard's  consisted  essentially  in  the  accuracy  of  the  results.  He 
did  not  mean  to  impute  to  liim  any  want  of  accuracy  in  his  work, 
but  as  his  process  for  estimating  these  alkaloids  was  not  universally 
admitted  to  be  the  most  accurate,  he  should  like  to  know  if  he  had 
systematically  compared  his  results  with  those  obtained  by  the  other 
processes. 

Mr.  Greenish  said  it  was  very  interesting  to  hear  from  Mr. 
Gerrard  for  the  second  time  that  he  found  more  of  the  active 
principle  of  belladonna  in  the  leaves  than  in  the  root.  Some  two  or 
three  years  ago  Mr.  Gerrard  had  read  a  paper  which  strikingly  con- 
firmed some  very  accurate  experiments  made  by  Professor  Dragen- 
dorfF  on  the  henbane,  and  it  had  always  been  a  matter  of  surprise  to 
him  (Mr.  Greenish)  that  the  henbane  should  contain  more  of  this 
active  principle  in  the  leaf,  while  the  belladonna  contained  more  in. 
the  root.  It  seemed,  however,  from  Mr.  Gerrard's  researches  that 
they  would  have  to  return  to  the  leaf  again  ;  for  if  the  root  were  not 
the  best,  why  use  it  for  making  any  preparation  in  the  Pharma- 
•copceia  ?  He  apprehended  the  leaves  could  be  obtained  more 
readily,  and  in  greater  quantity  than  the  root.  He  knew  there  was 
a  difference  in  medicinal  plants  under  cultivation,  though  it  might 
be  difficult  to  determine  the  exact  amount  of  cultivation  requii-ed  to 
produce  it.  By  continued  garden  cultivation  the  active  principles 
were  in  some  cases  almost  entirely  eliminated.  He  did  not  consider 
merely  taking  a  plant  from  its  habitat  and  dropping  it  into  a  garden 
to  be  cultivation ;  it  required  some  time  for  cultivation  to  produce 
its  full  effect. 

Professor  Redwood  said  that  with  regard  to  the  question  of  using 
the  root  or  leaf  of  a  plant  in  cases  where  both  were  available,  it  was 
in  his  opinion  desirable  that  experiments  should  be  carried  further 
than,  so  far  as  he  was  aware,  had  been  done  as  to  the  relative  per- 
manence of  the  active  constituents  of  these  two  parts  of  the  plant. 
There  was  reason  to  believe  that  the  leaf  was  more  liable  to  undergo 
■deterioration  from  keeping  than  the  root,  certain  constituents, 
especially  chlorophyll,  being  of  a  very  changeable  nature.  This  was 
a  point  of  practical  importance,  because  if  the  root  retained  its 
activity  more  permanently,  it  would  afford  the  means  of  making 
preparations  at  times  of  the  year  when  the  leaf  would  not  be  avail- 
able. The  discussion  on  the  effects  of  cultivation  upon  plants  had 
reminded  him  of  a  circumstance  within  his  own  experience.  He 
had  been  trying  to  improve  the  growth  of  asparagus  in  his  owu 
garden  without  very  good  results,  and  his  gardener,  who  was  not 
very  scientific,  but  who  had  strong  opiuions  of  his  own,  said  the  bed 
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required  manuring,  and  especially  that  salt  should  be  an  ingredient. 
He  was  quite  inclined  to  agree  witU  him  that  salt  should  be  used  as 
a  manurial  agent,  and  finding  he  could  buy  salt  much  cheaper  by 
the  ton,  he  ordered  that  quantity.  The  gardener  applied  it  fi-eely 
to  the  asparagus  bed,  with  the  result  that  while  they  had  a  bad 
crop  before,  they  got  none  afterwards,  and  on  taking  up  the  roots 
they  were  found  to  be  quite  dead.  This  only  showed  that  cultiva- 
tion might  be  carried  too  far,  and  that  even  fertilizers  might  be 
applied  in  too  lavish  a  manner. 

Mr.  Cooke  (Wandsworth)  said  in  his  experience  there  was  very 
little  difference  in  the  permanency  of  the  leaf  or  the  root,  if  proper 
care  were  taken  ;  but  if  the  same  kind  of  skill  were  applied  to  storing 
the  leaves  as  Professor  Redwood  had  devoted  to  the  growth  of 
asparagus,  they  could  not  expect  very  satisfactory  results.  Very 
little  more  trouble  and  skill  were  required  in  securing  the  activity 
of  the  leaf  than  that  of  the  root,  but  it  certainly  required  more  care. 
The  leaves  should  be  dried  as  rapidly  as  possible  at  the  lowest 
possible  temi)erature.  The  root  would  stand  much  rougher  treat- 
ment, and  that  possibly  would  account  for  the  difference  in  medi- 
cinal qualities,  which  was  often  attributed  to  different  parts  of  the 
plant.  His  experience  was  that  the  leaf  when  carefully  dried, 
especially  in  the  dark,  gave  better  results  than  the  root. 

Mr.  Bottle  said  he  had  been  much  impressed  with  Mr.  Gerrard's 
remark  as  to  finding  more  alkaloid  in  belladonna  grown  in  his  own 
garden  in  London  than  in  that  grown  in  the  country.  One  could 
quite  understand  that  difference  of  soil  and  atmosphere  would  pro- 
duce a  great  difference  in  the  development  of  plant  life  ;  but  there 
was  another  element  which  had  recently  been  shown  to  have  great 
influence,  viz.,  the  electric  light ;  he  would  like  to  know  whether 
Mr.  Gerrard's  plants  had  been  cultivated  with  this  advantage. 

Mr.  Wren  was  not  surprised  that  Mr.  Hasselby  had  not  succeeded 
in  growing  henbane  from  seed,  as  he  believed  all  growers  submitted 
the  seeds  to  a  process  of  kiln  drying. 

The  President  asked  if  that  could  be  considered  honest  on  the 
part  of  the  dealers. 

Mr.  Wren  said  it  would  be  as  well  not  to  answer  that  question, 
as  the  English  growers  were  well  known;  but  he  believed  the 
Germans  made  no  secret  of  it. 

Mr.  Holmes  thought  Mr.  Gerrard  had  very  clearly  shown  that 
the  belladonna  root  could  not  be  divided  with  profit.  Lavender 
and  sevei'al  other  plants  were  often  propagated  in  that  way,  with 
the   result   of    ultimate   failure,    as  the    plants  generally    died    of 
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fungoid  disease.  The  question  whether  root  or  leaf  should  be 
used  in  medicine  was  a  very  important  one.  Mr.  Gerrard  had 
shown  that  the  leaf  was  as  rich  in  alkaloid  as  the  root,  bat  he  could 
not  agree  with  him  that  the  root  should  be  used  for  liniment.  As 
far  as  he  could  ascertain,  the  root  which  chiefly  came  into  the 
market  was  imported  from  Germany,  and  was  very  carelessly 
collected ;  indeed  he  had  not  been  able  to  get  a  good  specimen  for 
some  years  past.  Those  who  cultivated  the  root  in  this  country 
chiefly  used  it  themselves,  or  if  any  came  into  commerce  it  was 
probably  that  which  came  from  plants  that  had  yielded  leaves  for 
at  least  three  yeai's,  and  as  there  would  be  so  much  difficulty  in 
getting  good  roots,  he  should  imagine  it  would  be  better  to  use  well- 
dried  leaves.  Mr.  Hasselby's  remai'ks  were  very  interesting,  though 
he  believed  the  biennial  plaut  did  not  grow  a  foot  high  the  first 
year,  but  the  leaves  spread  on  the  ground  like  a  mangold  wurzel  or 
turnip,  without  a  stem,  while  the  annual  rose  up  at  once  into  a 
stem.  He  quite  agreed  with  him  that  if  the  plant  were  properly 
cultivated  with  a  view  to  develop  certain  qualities,  it  would  be  pre- 
ferable to  the  wild  variety  ;  but  when  plants  were  cultivated  with  a 
view  to  produce  flowers  and  seeds,  the  circumstances  would  not 
always  be  such  as  would  tend  to  develop  the  alkaloids.  He  had 
only  seen  belladonna  growing  on  a  calcareous  soil,  either  chalk  or 
limestone,  and  therefore  it  was  very  likely  that  the  addition  of  lime 
to  the  soil  would  be  useful.  There  was  no  doubt  that  the  morning 
or  afternoon  sun  had  a  different  influence  on  many  plants,  but 
he  did  not  know  whether  it  affected  belladonna.  He  had  found 
belladonna  growing  on  the  Kentish  hills  with  a  southern  aspect, 
also  in  a  wood  with,  an  eastern  aspect,  where  it  grew  4  or  5  feet 
high,  and  also  with  a  western  aspect  to  the  average  height;  but  in 
every  case  it  was  on  a  declivity,  so  that  good  drainage  was  probably 
essential  to  its  successful  growth.  With  regard  to  henbane,  a  friend 
in  the  north  had  promised  him  some  seed  when  it  was  matured, 
and  he  would  forward  some  to  Mr.  Bell.  It  was  very  diflScult  to 
get  good  henbane  seed  in  commerce  ;  many  other  seeds  were  often 
adulterated  and  dried  by  heat,  and  a  purchaser  could  not  be  sure 
of  what  he  got  from  a  dealer.  He  found  it  was  the  practice  in  some 
cases  to  break  up  the  henbane  leaves  into  small  pieces,  which  he 
thought  objectionable  ;  for  though  the  specimens  he  had  examined 
had  been  of  excellent  quality,  it  was  not  possible  for  an  ordinary 
observer  to  distinguish  them  accurately  in  that  form. 

Mr.   Martin  DALE   said  the  belladonna    root  made  a   far  cleaner 
liniment  than  the  leaves,  if  of  the  same  strength,  the  chlorophyll  in 
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the  leaves  making  the  preparation  dirty,  as  belladonna  plaster 
generally  was.  It  was  desirable  on  this  account,  and  also  for 
economy's  sake,  to  employ  both  leaves  and  root.  The  plant  might 
be  used  for  a  few  years  to  produce  leaves,  and  then  it  might  be  dug 
up  and  the  root  used  for  liniment ;  and  the  preparation  of  the 
alcoholic  extract  of  the  root  by  distilling  oif  the  spirit.  As  men- 
tioned by  Mr.  Balmer,  some  years  ago,  an  extract  which  could  be 
made  more  easily  and  conveniently  than  by  the  present  method 
would  certainly  be  valuable,  especially  for  suppositories.  Any 
practical  pharmacist  who  had  to  make  suppositories  containing  two 
or  three  grains  of  the  ordinary  extract  of  belladonna,  knew  the 
difficulty  there  was  in  making  them  presentable;  the  other  pre- 
paration, being  much  more  active,  might  be  mixed  readily  with 
cacao  butter,  or  whatever  excipient  were  used,  and  made  a  better 
article  than  that  given  in  the  Pharmacopoeia. 

Mr.  Gerrard,  in  reply,  said  he  had  been  particularly  interested 
in  Mr.  Hasselby's  paper,  and  he  should  like  to  ask  him  if  he  were 
certain  he  could  distinguish  in  the  plants  which  grew  in  his  garden 
annual  from  the  biennial  variety.  Had  they  all  an  upright  growth 
and  tendency  to  flower,  or  were  some  of  them  flat  like  cabbage 
plants  ? 

Mr.  Hasselbt  said  none  had  flowered  ;  they  were  seedlings  of 
three  mouths'  growth,  about  twelve  inches  high  ;  there  was  no  ten- 
dency to  flower,  the  leaves  all  sprang  from  the  root. 

Mr.  Gerrard  said  he  was  glad  of  this  opportunity  to  say  some- 
thing about  henbane,  which  he  had  paid  a  great  deal  of  attention  to 
for  some  two  or  three  years.  He  had  experienced  the  same  difli- 
culty  in  getting  plants  as  had  been  mentioned,  but  had  overcome  it 
now  through  the  kindness  of  a  farmer  in  Warwickshii'e,  who  was 
this  year  cultivating  three  acres.  They  managed  to  get  some  wild 
henbane  plants  from  which  a  few  ounces  of  seed  were  obtained, 
and  this  was  thrown  about  the  corner  of  a  field,  the  soil  of  which 
was  very  rough,  and  where  scarcely  anything  else  would  grow. 
The  first  year  the  plants  came  up  most  curiously.  Amongst  them 
they  found  a  few  cabbage-like  plants,  but  the  majority  grew  two  or 
three  feet  in  height,  and  branched  off  considerably.  Then,  again, 
they  found  the  so-called  annual  variety,  which  was  simply  a  flower- 
ing stalk  twelve  inches  high.  What  were  these  varieties  ?  One 
was  a  simple  stalk  a  foot  high,  bearing  a  head  of  flowers  ;  the  other 
plant  was  two  or  three  feet  in  height,  giving  oS"  large  branches ; 
and  then,  again,  there  was  the  so-called  first  year's  biennial  variety, 
which   simply  produced   sm.all   cabbage-like   plants.     Last   year   a 
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considerable  quantity  of  seed  was  collected  and  about  three  acres 
■were  planted,  and  this  year  the  result  had  been  the  same,  or  neai-ly 
so.  The  supposed  biennial  flat  plants  had  been  left  in  the  ground, 
and  they  were  now  growing  up  and  were  going  to  flower.  There 
was  evidently  something  here  which  needed  esplanation.  There 
were  either  three  varieties,  or  one  was  a  hybrid ;  but  he  hoped  to  be 
able  to  clear  up  the  matter  in  another  year.  He  could  not  agree 
that  it  was  easy  to  distinguish  between  annual  and  biennial  henbane 
as  regards  colour  of  petals.  It  was  said  that  90  jjer  cent,  of  the 
flowers  of  the  annual  variety  were  yellow,  whilst  those  of  the 
biennial  had  a  purple  tinge.  But  his  espei'ience  was  almost 
the  direct  contrary :  there  were  as  many  yellow  flowers  on  the 
biennial  variety  as  purple.  Mr.  Hasselby  had  put  the  question, 
What  was  a  cultivated  j^lant  as  distinguished  from  a  wild  one  ?  He 
considered  that  a  wild  plant  was  a  self-sown  one,  and  was  more 
hardy,  having  been  self-sown  for  years  and  thriving  in  the  particu- 
lar locality.  If  you  took  seeds  from  such  a  plant  and  jjlaced  them 
under  cultivation,  the  plant  became  altered  in  form,  less  liai'dy, 
and  required  more  care  and  attention.  There  was  a  good  example 
of  that  in  the  camomile,  there  being  a  great  difference  between  the 
wild  and  cultivated  kinds.  What  the  influences  were  which  pi'o- 
duced  the  difference  he  would  not  pretend  to  say,  for  it  was  a  very 
deep  subject.  He  should  be  glad  to  accept  Mr.  Bell's  off'er  to  send 
him  plants  for  examination,  although  he  had  now  secured  a  fair 
supply.  The  only  way  to  decide  between  the  annual  and  biennial 
plant  was  to  work  out  the  difference  in  the  percentage  of  alkaloids 
contained  in  them ;  but  it  would  never  pay  any  one  to  grow  the 
annual  henbane  while  he  could  grow  the  biennial,  it  being  so 
stunted,  and  having  such  a  small  weight  of  leaf.  His  experience 
agreed  with  Mr.  Naylor's,  that  it  was  very  difficult  to  decide  on  a 
good  indicator  for  the  percentage  of  alkaloid  ;  he  had  tried  phenol- 
phthalein,  but  had  come  to  the  conclusion  that  litmus  was  the 
best  after  all,  and  generally  used  that.  Phenolphthalein  had  some 
advantages,  but  for  a  good  all-round  indicator  he  preferred  litmus. 
In  rejily  to  Mr.  Schacht,  he  considered  the  process  very  fairly 
accurate.  He  used  ether  as  the  solvent,  which  abstracted  nothing 
from  the  belladonna  but  these  alkaloids,  which  might  be  assumed 
to  be  either  atropine  or  hyoscyamine  ;  they  both,  had  the  same 
molecular  weight,  and,  therefore,  had  equal  neutralizing  power. 
The  residues  he  got  might  either  consist  wholly  of  atropine  or 
hyoscyamine,  but  it  made  no  diff'Ljrence  whether  he  measured  them 
as  one  or  the  other.     In  his  paper  he   stated  them  simply  as  alka- 
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loids,  and  the  acid  lie  used  neutralized  nothing  but  those  alkaloids. 
He  considered  the  method  therefore  very  fairly  accurate,  though 
not  absolutely  so.  Professor  Redwood  had  referred  to  a  matter 
of  considerable  importance,  viz.,  that  the  leaf  might  deteriorate 
more  than  the  root  by  keeping,  and  his  experience  agreed  with  that 
statement ;  for  unless  very  carefully  prepared,  the  leaf  lost  almost 
the  whole  of  its  activity  in  the  course  of  one  or  two  years.  He  had 
purchased  belladonna  leaf  commercially,  and  could  not  say  that  it 
was  of  the  good  quality  Mr.  Holmes  had  described,  for  he  had  found 
it  yield  scarcely  any  atropine  whatever.  There  was  certainly  an 
opening  for  pharmacists  in  the  country  to  undertake  the  cultiva- 
tion of  these  medicinal  herbs.  If  they  attended  to  the  gathering 
of  the  leaves  at  the  proper  time,  and  dried  them  rapidly,  they  would 
get  a  much  better  product  than  that  usually  sold. 
The  Conference  then  adjourned  for  luncheon. 


Upon  resuming,  the  first  paper  read  was  a — 

REPORT  ON  AN  INVESTIGATION  OF  THE  CHEMISTRY, 
BOTANY,  AND  PHARMACY  OP  THE 
STBYGHNOS  NITX-VOMIGA. 

Br  Wtndham  R.  Dunstax,  F.C.S.,  and  F.  W.  Shokt. 

In  the  present  report  it  is  intended  to  give  in  general  outline  an 
account  of  an  investigation  with  which  we  have  been  occupied 
during  the  past  two  years,  and  which  has  in  part  been  endowed  by 
a  grant  from  the  Research  Fund  of  this  Society.  The  investigation 
had  for  its  objects  :  (1)  The  elaboration  of  a  simple  and  accurate 
process  for  the  extraction  and  estimation  of  the  total  alkaloidal 
constituents  of  the  seeds  of  Strychnos  Nux  vomica;  (2)  the  dis- 
covery by  analysis  of  authentic  specimens,  whether  the  alkaloidal 
content  of  the  different  seeds  was  subject  to  much  variation ;  (3) 
the  quantitative  separation  of  the  alkaloids  sti'ychnine  and  brucine 
by  a  simple  and  accurate  process ;  (4)  the  chemical  and  botanical 
analysis  of  the  whole  plant,  in  order  to  see  whether  the  alkaloidal 
content  was  in  any  way  connected  with  distinct  botanical  char- 
acteristics ;  (5)  a  complete  chemical  examination  of  the  galenical 
preparations  of  uux  vomica  that  are  found  in  commerce ;  (6)  to 
devise  processes  for  the  production  of  standard  galenical  prepara- 
tions, whereby  the  therapeutic  action  of  these  preparations  shall  be 
rendered  as  far  as  possible  definite. 

The  results  of  this  inquiry  have  formed  the  subjects  of  ten  papers 
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■whicTi  have  been  published  in  the  Pharmaceutical  Journal,  nearly 
all  of  them  having-  previously  been  communicated  to  the  Pharma- 
ceutical Society  or  to  this  Conference. 

The  investigation  was  commenced  in  the  early  part  of  the  year 
1882,  and  the  first  results  were  communicated  in  a  paper  read 
before  the  Pharmaceutical  Society  in  February,  1883.  In  this 
paper  (Pharm.  Journ.  [3],  xiii.  G65)  we  described  the  results  of  a 
great  number  of  experiments  which  were  made  in  order  to  elaborate- 
a  simple  process  for  estimating  the  amount  of  total  alkaloid  in  the 
seeds.  It  was  here  shown  tliat  the  whole  of  the  alkaloidal  con- 
stituents of  the  seeds  could  be  most  advantageously  extracted  by  a 
boiling  mixture  of  chloroform  containing  25  per  cent,  (by  volume) 
of  alcohol,  and  upon  this  fact  a  process  was  founded  for  the  estima- 
tion of  the  total  alkaloid,  the  latter  being  separated  from  the  above 
solution  by  agitating  with  dilute  acid.  In  the  same  paper  it  was- 
shown  by  analysis  that  commercial  specimens  of  the  powdered  seed 
varied  to  the  extent  of  1  per  cent,  in  total  alkaloidal  content.  In  a 
second  joaper  (PJiarm  Jonrn.  [3],  xiii.  1053)  we  described  the 
results  of  a  botanical  and  chemical  examination  of  some  authentic 
specimens  of  the  different  seeds  that  enter  the  British  market 
under  distinctive  names.  It  was  shown  that  these  specimens 
differed  in  certain  botanical  characters  from  those  described  by 
many  authorities.  In  analysing  the  seeds  a  process  similar  to  the 
one  just  described  was  employed.  Two  distinct  sets  of  specimens 
Averc  analysed,  the  one  collected  in  1877,  the  other  in  1883.  The 
results  showed  (1)  thatnux  vomica  seeds  contain  much  more  alkaloid 
than  is  ordinarily  supposed,  the  richest  of  the  specimens  yielding 
nearly  4  per  cent. ;  (2)  that  the  seeds  which  enter  the  British 
market  stand  in  the  following  order  of  alkaloidal  content :  Bombay, 
Cochin,  Madras.  The  results  of  the  chemical  and  botanical  analysis 
are  incorporated  in  a  tabular  form  in  the  original  paper.  The 
differences  then  observed  might  indicate  the  existence  of  a  distinct 
species  of  the  plant,  or  might  be  exhibited  by  the  same  seed  in 
different  stages  of  development.  This  question  we  were  unable  to 
settle  at  this  stage  of  the  investigation,  owing  to  there  being  no 
authentic  specimens  of' the  entire  plant  available  in  this  country. 
Through  the  kindness  of  Dr.  Ondaatje,  of  Galle,  Ceylon,  we  were 
subsequently  supplied  with  the  necessary  specimens,  and  while  these 
were  in  course  of  preparation  wo  commenced  experiments  upon  the 
sepai-ation  of  the  alkaloids  strychnine  and  brucine.  In  a  paper 
read  at  a  meeting  of  this  Conference  at  Southporfc  last  year,  we 
described  a  process  for  the  quantitative  ^separation  of  these  alka- 
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loids,  which  is  dependent  upon  the  difTei'ence  iu  the  solubility  of 
"the  two  feiTocjauides  in  dilute  sulphuric  acid.  The  process,  al- 
though not  at  first  ensuring  an  absolute  separation,  gives  results 
that  are  perfect  from  an  analytical  point  of  view,  and  is  the  simplest 
and  probably  the  most  accurate  process  that  has  yet  been  proposed. 
Having  got  so  far  with  the  chemical  investigation  of  the  subject,  we 
were  in  a  position  to  examine  the  galenical  preparations  which  are 
made  from  the  seeds.  With  this  object  we  applied  to  the  Research 
Fund  of  the  Conference  for  a  grant  to  aid  in  the  examination  of 
the  alkaloidal  value  of  the  galenical  preparations  of  nux  vomica 
then  iu  commerce.  In  a  paper  read  at  the  last  meeting  of  this 
Oonfex'ence  (Pharm.  Joiirn.  [3],  xiv.  292)  a  process  was  described 
for  estimating  the  alkaloids  in  the  tincture  of  nux  vomica.  In  the 
same  paper  the  i-esult  of  the  analysis  of  the  strychnine  and  bruciue 
in  twelve  commercial  specimens  of  tincture  of  nux  vomica  was 
given,  which  showed  that  not  only  was  the  quantity  of  total 
alkaloid  subject  to  variation,  some  specimens  containing  twice  as 
much  as  others,  but  the  relative  proportion  of  strychnine  to  brucine 
also  seriously  varied.  In  a  subsequent  communication  to  the 
Pharmaceutical  Society  (Pharm.  Journ.  [3],  xiv.  441),  the  causes 
of  these  variations  were  investigated,  and  it  was  then  shown  that 
in  addition  to  the  fundamental  fact  that  the  seeds  of  commerce 
vary  in  alkaloidal  content,  the  strength  of  the  spirit  used  makes 
a  great  difference  in  the  quantity  of  alkaloid  extracted.  The  results 
showed  a  mixture  of  100  volumes  of  rectified  spirit  with  25  volumes 
of  water  to  be  the  best  solvent  for  extracting  nux  vomica.  These 
results  were  confirmed  by  the  appearance  of  a  very  careful  paper 
by  Mr.  M.  Conroy,  who  arrived  at  practically  the  same  conclusion. 
In  the  paper  just  referred  to,  we  also  pointed  out  the  fallacy  of 
attempting  to  make  a  tincture  of  nux  vomica  of  definite  strength 
by  determining  the  amount  of  total  extractive  matter  it  contains, 
such  as  is  attempted  in  the  Pharmacopooia  of  the  United  States. 
In  addition  it  was  shown  that  a  stable  tincture  of  nux  vomica  could 
not  be  prepared  by  dissolving  the  ordinary  commercial  extracts  in 
alcohol.  The  commercial  extracts  of  nux  vomica  were  now  ex- 
amined, and  in  a  paper  read  before  the  Pharmaceutical  Society 
{Pharm,  Joura.  [3],  xiv.  443),  a  process  was  described  for  the 
estimation  of  the  alkaloid  in  extract  of  nux  vomica,  which  is  similar 
in  j)rinciple  to  that  adopted  in  the  analysis  of  the  tincture  of  nux 
vomica.  The  analysis  of  twelve  commercial  specimens  indicated 
a  serious  want  of  uniformity  in  the  alkaloidal  content. 

Thus  our  report  upon  the  commercial  pharmaceutical  preparations 
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of  nux  vomica  was  decidedly  unfavourable,  and  showed  that  in  all 
cases  there  was  a  lack  of  uniformity  which  was  of  grave  importance 
from  a  medical  point  of  view.  For  this  reason  a  new  series  of 
experiments  was  commenced,  with  the  view  of  preparing  pharma- 
ceutical preparations  of  nux  vomica  that  should  be  as  far  as 
possible  constant  in  alkaloidal  strength.  In  a  communication  to 
the  Pharmaceutical  Society,  we  have  proposed  a  method  for  pre- 
parinf  a  standard  extract  of  nux  vomica,  that  is  an  extract  that 
shall  contain  a  constant  quantity  of  total  alkaloid.  Total  alkaloid 
was,  after  much  consideration,  taken  as  the  standard  of  constancy, 
rather  than  strychnine  alone,  for  reasons  that  have  been  discussed 
by  one  of  us  elsewhere  (Pharm  Journ.  [3],  xiv.  875).  The  method 
proposed  for  the  preparation  of  a  standard  extract  of  nux  vomica 
consisted  in  first  preparing,  by  maceration  and  percolation  with 
spirit  of  a  definite  strength,  a  strong  tincture  of  nux  vomica;  to 
estimate  the  amount  of  total  alkaloid  in  this  tincture ;  and  then  to 
evaporate  a  given  volume  of  it  until  it  had  a  definite  weight. 
Fifteen  per  cent,  was  taken  as  the  standard  of  total  alkaloid.  The 
reasons  for  adopting  this  particular  strength  are  fully  discussed  in 
the  paper,  not  the  least  important  being  that  this  represents  the 
strength  of  an  average  commercial  extract  of  nux  vomica,  and  is 
consequently  the  strength  which  is  relied  upon  in  medicine.  Then 
again,  it  has  been  found  from  numerous  experiments  that,  working 
with  a  good  commercial  specimen  of  nux  vomica,  it  is  always 
feasible  to  prepare  a  standard  extract  of  this  strength  which  pos- 
sesses the  ordinary  physical  characters  of  an  extract,  while  this 
would  not  be  the  case  if  other  standards  were  adopted.  In  another 
communication  to  the  Pharmaceutical  Society  (Pharm.  Journ.  [3], 
xiv.  622),  a  method  was  proposed  for  preparing  a  standard  tincture 
of  nux  vomica,  that  is  a  tincture  which  contains  a  constant  quantity 
of  total  alkaloid.  The  exact  standard  of  constancy  was  again  in 
this  case  deduced  from  the  analyses  of  tinctures  which  are  at 
present  used  in  medicine,  an  average  specimen  of  which  contains 
about  0*24  per  cent,  of  total  alkaloid.  This  percentage,  which  is 
equal  to  one  grain  of  total  alkaloid  in  one  ounce  of  tincture,  was 
therefore  adopted.  It  was  shown  that  the  preparation  of  the 
standard  tincture  could  be  accomplished  in  two  ways — (1),  by  the 
dilution  of  the  assayed  percolate,  alluded  to  before,  to  a  definite 
degree  with  spirit;  or,  (2),  by  the  solution  of  a  definite  quantity 
of  the  standard  extract  in  a  certain  volume  of  spirit,  the  latter 
being  of  the  same  strength  that  was  originally  used  in  making  the 
extract.      In  cither  case  a  iicrfcctly  stable  tincture  results.     This 
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paper  concluded  tlie  report  upon  the  pharmaceutical  preparations 
of  nux  vomica,  for  which  a  grant  from  the  Research  Fund  of  this 
Confei'enco  had  been  made ;  or,  rather,  the  report  covered  more 
ground  than  that  for  which  the  grant  had  been  made,  namely,  an 
examination  of  the  commercial  preparations  of  nux  vomica.  From 
a  pharmaceutical  point  of  view,  this  part  of  the  subject  had  now 
been  fully  worked  out. 

The  specimens  of  the  nux  vomica  plant  had  now  arrived  from 
Ceylon,  and  we  therefore  commenced  a  complete  chemical  and 
botanical  examination  of  them.  In  a  paper  communicated  to  the 
Pharmaceutical  Joiuiial  [3],  xiv.  1025),  we  have  described  the 
principal  reactions  and  properties  of  a  new  glucoside  that  we  had 
isolated  in  large  quantity  from  the  pulp  of  the  fruit,  and  in  small 
quantity  from  the  seeds  of  Hfrycluios  Nux-vomica.  The  glucoside 
we  have  called  "loganin,"  and  we  propose  at  a  future  time  to 
minutely  investigate  its  chemical  constitution. 

The  last  paper  (Pharm.  Journ.  [3],  xv.  1)  contained  the  results 
of  a  very  laborious  and  detailed  investigation  of  the  chemistry  and 
botany  of  the  Stryclinos Nux-vomica,  indigenous  to  Ceylon,  specimens 
of  which  had  been  collected  by  Dr.  Ondaatje.  The  more  important 
results  reached  may  be  thus  summarized.  The  poisonous  nature 
of  the  pulp  which  contains  the  seeds  within  the  fruit  was  experi- 
mentally demonstrated  by  physiological  experiment,  and  subse- 
quently confirmed  by  chemical  analysis,  which  showed  the  presence 
of  1'4  per  cent,  of  strychnine,  and  1  per  cent,  of  brucine.  In 
addition  to  these  alkaloids,  the  glucoside  loganin  exists  to  the 
extent  of  neai'ly  5  per  cent.  The  results  of  the  investigation 
showed  that  there  was  no  evidence  of  the  existence  of  a  different 
species  of  the  plant,  but  that  the  variation  in  the  alkaloidal  content  of 
the  seeds  was  fully  accounted  for  by  difference  of  development.  The 
results  obtained  allowed  us  to  formulate  the  facts  in  the  following 
general  statement  or  law.  The  alkaloidal  content  of  the  seeds  is 
directly  as  their  size  and  inversely  as  their  number  in  the  fruit. 
The  seeds  of  the  StrycJaios  Nux-vomica  indigenous  to  Ceylon  are 
particularly  remarkable  for  their  high  alkaloidal  content.  One 
specimen  of  the  seeds  contained  5 "34  per  cent,  of  total  alkaloid,  a 
quantity  far  in  excess  of  that  which  is  usually  supposed  to  exist  in 
the  seed  of  this  plant. 

The  paper  was  illustrated  by  drawings  from  the  living  plant 
which  were  taken  by  Dr.  Ondaatje,  and  contained  tables  exhibiting 
the  results  of  the  chemical  and  botanical  analyses  of  the  seed. 
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The  President  moved  a  vote  of  tliauks  to  the  authors,  whose 
absence  he  regretted,  and  suggested  that  as  the  paper  dealt  to  some 
extent  with  the  question  of  standard  strengths,  though  that  was 
not  the  only  one  involved,  any  discussion  upon  it  might  be  taken 
in  connection  with  the  subsequent  papers  by  Mr.  Schacht  and 
Mr.  Dott. 


The  next  paper  read  was  entitled — 

NOTES  ON  THE  ESTIMATION  OF  HYDROCYANIC  ACID 
AND  CYANIDES. 

By  Louis  Siebold,  r.I.C,  F.C.S. 

I  have  on  a  previous  occasion  called  attention  to  the  serious 
errors  to  which  Liebig's  process  for  the  volumetric  estimation  of 
hydrocyanic  acid  is  liable  if  the  titration  be  conducted  in  the 
presence  of  less  alkali  than  is  requisite  for  the  complete  conversion 
of  the  acid  into  sodium  cyanide  (Year-Booh  of  Pharmacy,  1874, 
568).  The  failure  of  litmus  to  indicate  the  point  of  neutralization, 
and  the  advice  given  in  standard  text-books  to  avoid  an  undue 
■excess  of  soda,  were  mentioned  in  that  paper  as  causes  but  too 
likely  to  lead  to  the  serious  error  alluded  to,  especially  as  this 
failure  of  litmus  as  an  indicator  and  the  injurious  results  of  the  use 
of  an  insufficient  amount  of  alkali  had  never  been  pointed  out 
■either  by  the  author  of  the  method  or  by  standard  works  on 
analysis.  Since  that  time  various  suggestions  have  been  made  for 
guarding  against  this  source  of  error.  Dr.  A.  Senier  recommended 
that  a  small  proportion  of  soda  should  be  used  at  the  beginning  of 
the  titration,  just  enough  to  react  with  litmus,  and  that  further 
additions  of  alkali  should  be  made  as  soon  as  it  was  found  that  the 
continued  action  of  the  silver  niti-ate  solution  caused  this  alkaline 
reaction  to  cease,  taking  care  iu  this  way  that  the  mixture  was  still 
alkaline  at  the  end  of  the  process.  He  thus  made  sure  of  the  use 
of  a  sufficient  proportion  of  soda,  and  guarded  at  the  same  time 
against  a  slight  error  known  to  be  caused  by  the  application  of  a 
large  excess  of  alkali  (Xear-BooJc  of  Pharmacy,  1878,  520).  When 
these  suggestions  were  communicated  to  the  Dublin  meeting 
of  this  Conference,  I  expressed  a  doubt  as  to  the  expediency  of  this 
2)Ian,  on  the  ground  that  during  the  greater  part  of  the  titration 
the  mixture  would  contain  hydrocyanic  acid  iu  the  free  state,  and 
that  the  loss  of  a  small  portion  by  volatilization  would  thus  be  diffi- 
cult to  avoid.     Since  that  time  I  have  had  many  opportunities  of 
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satisfying  myself  tliat  these  apprehensions  were  -well  founded,  and 
that  the  accnracy  of  the  process  under  these  conditions  depends  on 
the  rate  of  speed  at  which  the  titration  is  performed.  The  loss  of 
H  Cy  thus  suffered  may  vary  according  to  temperature  and  speed 
of  working,  from  mere  traces  up  to  as  much  as  10  per  cent,  of  the 
actual  proportion  present. 

More  recently,  Mr.  P.  MacEwen  has  suggested  the  use  of  phenol- 
phthalein  in  the  place  of  litmus ;  but  since  sodium  cyanide  is  not 
without  action  on  this  substance,  even  in  the  presence  of  free 
hydrocyanic  acid,  this  plan  is  open  to  the  same  objections  as  the 
one  just  referred  to.  The  crimson  colour  of  the  mixture,  moreover, 
renders  the  precise  recognition  of  the  end  of  the  titration  with  silver 
nitrate  somewhat  more  difficult.  What  then  is  the  best  mode  of 
working  this  test  ?  In  dealing  with  this  question  I  wish  to  remind 
the  meeting,  in  the  first  instance,  that  an  excess  of  alkali,  unless 
quite  unreasonably  large,  does  but  affect  the  result  to  a  very  slight 
extent,  and,  therefore,  does  not  impair  the  test  for  ordinary  pharma- 
ceutical purposes.  If,  however,  absolute  accuracy  be  desired,  let  me 
recommend  the  use  of  standard  soda  solution  in  the  place  of  one  of 
unknown  strength,  and  the  performance  of  a  preliminary  titration 
in  the  presence  of  a  very  decided  excess  of  alkali,  having  for  its 
object  an  approximate  estimation  of  the  hydrocyanic  acid  present, 
and  consequently  of  the  quantity  of  soda  solution  required.  The 
second  titration  may  then  be  carried  out  with  the  full  knowledge 
of  the  amount  of  soda  required,  and  by  exceeding  this  proportion 
very  slightly,  so  as  to  ensure  slight  alkalinity  lasting  to  the  end  of 
the  titration,  highly  accurate  results  are  obtained.  This  is  especially 
the  case  if  the  measured  qiiantity  of  soda  be  introduced  into  the 
beaker  first,  and  the  acid  allowed  to  flow  to  it  from  a  burette,  so  as 
to  prevent  even  the  slightest  loss  by  volatilization.  I  know  of  no 
other  process  of  analysis  superior  to  this  in  accuracy,  if  this  mode 
of  working  be  adopted. 

At  last  year's  meeting  of  the  Conference  I  refen'ed  to  the  pro- 
cess of  the  United  States  Pharmacopoeia  for  estimating  the  strength 
of  hydrocyanic  acid,  in  which  an  excess  of  calcined  magnesia  is 
used  instead  of  soda,  and  the  addition  of  the  decinormal  silver 
solution  continued  until  the  whole  of  the  cyanogen  is  precipitated 
as  silver  cyanide,  the  end  of  the  reaction  being  indicated  by  means 
of  potassium  chromate.  The  favourable  opinion  I  then  expressed 
regarding  the  accuracy  of  this  method  I  have  since  confirmed  by 
further  estimations  ;  bat  I  must  add  that  it  is  hardly  equal  in  this 
respect  to   Liebig's  process,   worked  in  accordance  with  my  sug- 

ir  H 
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g-estions,  and  bas  the  disadvantage  of  being  impaired  by  tbe- 
presence  of  bydrocbloric  acid  or  chlorides.  Speed  of  working,  in 
this  case,  is  an  absolute  condition  to  absolute  accuracy,  since  the 
action  of  hydrocyanic  acid  on  magnesia  is  incomplete,  and  remains 
so  until  one  half  of  the  total  silver  solution  required  for  the  process 
has  been  added,  and  hence  there  is  liability  to  loss  by  volatilization. 
To  prevent  this  it  is  best  to  place  the  magnesia  in  a  beaker,  along 
-with  the  potassium  chromate,  then  to  add  the  hydi'ocyanic  acid 
from  a  pipette,  and  now  rapidly  to  run  in  the  silver  solution  from 
a  burette,  until  the  red  coloration  produced  on  the  surface  begins 
to  disappear  less  quickly  on  stirring,  after  which  the  remainder  of 
the  silver  solution  may  be  added  drop  by  drop  until  the  reaction  is 
completed.  Worked  in  this  manner  the  method  gives  excellent 
results,  especially  as  the  volume  of  silver  solution  required  is 
double  that  of  the  one  consumed  in  Liebig's  pi'ocess. 

I  have  now  to  report  that  if  the  precautions  just  described  be 
duly  observed,  the  carbonates  of  magnesium,  calcium,  and  barium 
can  be  substituted  in  this  process  for  the  magnesium  oxide,  though 
in  the  case  of  barium  cai'bonate  a  much  larger  proportion  is  needed 
than  in  the  other  cases.  What  I  just  stated  respecting  the  action 
of  the  various  carbonates  of  the  alkaline  earths  holds  true  of  the 
substances  not  only  obtained  by  precipitation,  but  also  of  the  cor- 
responding native  minerals,  such  as  chalk,  calc-spar,  magnesite,  etc. 
I  do  not  recommend  these  substances  to  be  used  in  the  place  of 
calcined  magnesia,  but  merely  wish  to  record,  as  an  interesting 
chemical  fact,  the  observation  that  a  body  of  such  extremely  weak 
acid  pi'operties  as  hydrocyanic  acid,  which  by  itself  is  without 
action  on  these  minerals,  can  be  made  to  decompose  them  com-- 
pletely,  and  even  without  heat,  by  the  intervention  of  silver  nitrate. 

Further  experiments  respecting  the   double  cyanides  formed  in 
these  titrations  are  still  in  progress. 


Tlio  President,  in  proposing  a  vote  of  thanks  to  Mr.  Siebold,, 
remarked  that  this  paper  was  in  continuation  of  one  read  last  year 
on  the  American  process,  which  the  author  then  seemed  to  prefer 
to  Liebig's,  but  he  now  seemed  to  have  somewhat  modified  that 
view.  Of  course  Liebig's  process  required  certain  pi-ecautions,  but 
the  differences  whicli  occurred  with  careless  manipulation  were 
overcome  by  Mr.  Siebold  effectually.  This  process  of  using  double 
titration,  he  was  sure  would  give  results  of  the  greatest  possible 
acciiracy. 
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Mr.  Naylor  asked  what  was  tlie  real  objection  to  tiio  mercuric 
chloride  test.     His  experience  was  that  it  was  very  accurate. 

Mr.  SiEBOLD  agreed  with  Mr.  Naylor  that  that  process  was  very 
accurate  ;  it  had  proved  so  in  his  hands  at  any  rate,  thougli  in  one 
well-known  book  it  was  condemned.  He  did  not  exactly  know  how 
Mr.  Allen,  the  author  of  that  book,  arrived  at  this  conclusion.  At 
the  time  the  book  was  published,  he  had  some  conversation  with 
him  about  it;  at  that  time  he  (Mr.  Siebold)  had  had  but  very  little 
experience  with  the  test,  but  since  then  he  had  repeatedly  tried  it, 
and  had  convinced  himself  it  was  very  readily  applicable  and  accu- 
rate, though  he  could  not  see  that  it  was  superior  to  Liebig's  process. 
Possibly  the  reason  Mr.  Allen  did  not  approve  of  it  was  that  he  had 
not  got  very  accurate  results  by  Liebig's  process  for  comparison, 
that  process  being  liable  under  certain  conditions  to  give  inaccurate 
results. 


The  next  paper  read  was — 

FURTHER    CONTRIBUTION    TO     THE    PHARMACY    OF 

LINSEED. 

Bt  Thomas  Greenish,  F.C.S.,  F.R.M.S. 

In  a  former  communication  on  this  subject,  read  at  the  British 
Pharmaceutical  Conference  held  in  Edinburgh  in  1871  (Pharm. 
Journ.  [3],  ii.  p.  211),  attention  was  directed  to  farina  lini  as  de- 
fined in  the  British  Pharmacopceia,  and  to  the  character  of  the  lin- 
seed meal  at  that  time  met  with  in  many  pharmacies. 

There  were  exhibited  on  that  occasion  samples  of  linseed  from 
the  several  countries  on  which  this  market  was  dependent  for  its 
supplies,  with  the  view  of  showing  not  only  the  difference  between 
the  seed  grown  in  a  northern  and  that  grown  in  a  southern  climate, 
but  also  the  kind,  character,  and  relative  proportions  of  the  weed 
seed,  which  were  found  to  accompany  more  or  less  every  sample  of 
linseed,  either  as  adulterants  or  the  result  of  careless  harvesting  of 
the  seed. 

At  the  same  time  attention  was  specially  directed  to  the  presence 
of  cruciferous  seed,  as,  for  instance,  the  wild  mustard  and  the  rape, 
among  the  weed  seeds  which  accompanied  in  a  greater  or  lesser  pro- 
portion almost  every  sample  of  linseed  that  found  its  way  into  the 
English  market,  either  for  the  production  of  linseed  oil,  linseed  cake 
for  fattening  cattle,  or  the  crushed  linseed  for  pharmaceutical  pur- 
poses.    It  was  pointed  out  that  these  seeds  being  present,  and  in 
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some  samples  to  a  considerable  extent,  tliex'e  would  be  a  cousequent 
development  of  an  acrid  volatile  oil,  which  must  ensue  on  the  addi- 
tion of  water  in  the  formation  of  a  poultice,  the  cataplasma  lini,  or 
any  other  of  the  cataj)lasm3  in  which  linseed  meal  forms  one  of 
the  ingredients. 

For  the  sake  of  clearness  it  seems  desirable  to  recapitulate,  with- 
out needless  repetition,  some  of  the  remarks  made  on  that  occasion. 
In  the  London  Pharmacopoeias  of  1836  and  1851,  sem.  lini  contrita, 
rendered  "  bruised  linseed,"  was  directed  to  be  employed  in  making 
cataplasma  lini  and  the  other  cataplasms  into  the  composition  of 
which  linseed  meal  entered ;  but  in  the  British  PharmacopcBia  of 
1868  this  article  is  headed  "farina  lini,"  translated  "linseed  meal," 
and  described  as  "  the  cake  of  linseed  from  which  the  oil  has  been 
pressed,  reduced  to  powder,"  and  in  the  formula  for  the  production 
of  cataplasma  lini,  olive  oil  is  directed  to  be  added  in  the  proportion 
of  half  an  ounce  to  four  ounces  of  the  meal. 

In  the  paper  to  which  reference  has  been  made,  farina  lini,  the 
produce  of  linseed  lightly  crushed,  was  sti'ongly  recommended  as 
the  best  adapted  for  pharmaceutical  requirements.  But  there  were 
a  few  points  which  could  not  then  be  cleared  up  without  the  assist- 
ance of  some  one  practically  engaged  in  the  crushing  of  linseed,  as 
for  instance,  the  kind  of  seed  best  adapted  for  the  pi'oduction  of 
farina  lini ;  the  amount  of  oil,  if  any,  that  should  be  removed  by 
submitting  the  seed  to  jjressure  before  or  after  its  conversion  into 
meal ;  and  the  quantity  of  husk,  if  any,  that  should  be  sifted  out 
and  separated  from  the  linseed  meal,  so  that  a  farina  lini  may  be 
produced  the  most  suitable  for  the  requirements  of  the  Pharmaco- 
poeia, in  the  best  condition  for  keeping,  and  in  every  respect  abreast 
of  the  advancement  of  pharmacy.  If  apology  were  needed  for 
again  referring  to  this  subject,  it  will  be  sufficient  to  state  that 
the  pharmacy  of  linseed  is  in  an  incomplete  state,  and  that  an  article 
of  the  materia  medica  which  has  a  place  in  five  preparations  of  the 
British  Pharmacopoeia,  is  admitted  by  pharmacists  to  be  capable  of 
improvement,  and  it  must  be  accepted  as  most  desirable  that  the 
description  of  the  product  in  the  IS'ational  Pharmacopoeia  should 
correspond  with  the  method  generally  recognised  as  the  best  for  the 
production  of  a  farina  lini  capable  of  fulfilling  all  the  requirements 
of  the  Pharmacopoeia. 

It  may  be  as  well  at  this  stage  of  the  inquiry  to  pass  in  review 
the  several  kinds  of  linseed  meal  as  usually  met  with  in  commerce  ; 
this  course  will  afford  the  opportunity  of  discussing  the  merits  or 
demerits  of  each,  and  their  applicability  to  the  requirements  of  an 
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official  preparation.     The  samples  on  the  table  will  serve  as  illus- 
trations. 

The  source  of  the  present  official  preparation  is  the  cake  of  lin- 
seed, from  which  the  oil  has  been  pressed,  reduced  to  powder.  The 
linseed  cake  of  commerce  is  the  result  of  the  pressure  of  the  seed 
either  for  the  sake  of  the  oil  employed  in  the  arts  or  for  the  cake 
used  in  fattening  cattle.  The  farina  lini  from  this  soui'ce  is  there- 
fore a  bye-product;  and  without  again  entering  upon  a  question, 
referred  to  in  the  former  paper,  as  to  the  exteat  to  which  contamin- 
ated seed  may  have  been  used  in  the  commercial  production  of  the 
cake,  although  it  has  an  important  bearing  on  the  present  question, 
I  hold  it  as  very  undesirable  that  the  linseed  meal  of  the  Pharma- 
copoeia should  be  a  secondary  product. 


Fig.  1.    Traicsteese  sectiox  or  Linseed. 

Epidermal  cells.  /^.  Layer  of  elongated  cells,  c 
of  thin  cells,  e.  Layer  of  pigment  cells.  /. 
and  globules  of  oil. 


(After  Vogl.)  * 

Fibrous  cell  layer,   d.  Layer 
Cell  tissue,  with  the  farina 


When  pressure  is  exercised  on  the  seed,  as  in  the  manufacture  of 
the  cake,  the  oil,  represented  by  the  globules  observed  in  the  draw- 
ing, passes  through  the  farina  on  its  way  to  the  surface  for  collec- 
tion, and  must  necessarily  saturate  with  oil  the  whole  mass,  so  that 
the  extent  of  oily  surface  exposed  to  atmospheric  influence  and  the 
liability  to  oxidation  must  be  enormously  increased ;  for  this  reason 
alone  grave  objections  must  always  apply  to  the  cake  as  a  source  of 
the  farina  lini.  Besides,  the  most  contaminated  seed  may  have  been 
used  in  the  manufacture  of  the  cake,  needing  only  the  addition  of 


*  The  woodcuts  of  this  and  subsequent  illustrations  were  kindly  lent  by  the 
Editor  of  the  Pharmaceutical  Journal. 
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water  for  the  development  of  an  acrid  volatile  oil  never  contem- 
plated in  the  formula  for  making  the  linseed  cataplasm. 

In  the  first  instance  the  natui-al  oil  is  removed  from  its  own  cells 
in  the  seed,  and  its  oxidation  consequently  promoted,  and  then  about 
the  same  jjercentage  of  olive  oil  is  directed  to  be  added  in  making 
the  poultice.  Of  course  it  is  possible  to  employ  a  pure  cake  in  the 
manufacture  of  the  meal,  but  even  with  that  condition  the  very 
strongest  objections  apply  to  the  process  of  its  manufacture,  which 

1  have  just  commented  on.  The  farina  liui  from  this  soui'ce  and 
corresponding  with  the  instructions  of  the  British  Pharmacopoeia  is 
a  dry  meal,  and  represented  by  sample  No,  1. 

There  are  here  two  samples  of  light  crushed  linseed ;  in  neither 
of  them  has  the  seed  been  subjected  to  any  process  beyond  that  of 
being  lightly  crushed.  No.  2  represents  the  crushed  linseed  as  it 
falls  from  the  rollers.  No.  3  the  same,  with  about  20  per  cent,  re- 
moved, as  husk,  in  order  to  make  the  article  approximate  more 
closely  to  the  term  meal.  In  both  of  these  samples,  Nos.  2  and  3, 
there  has  been  the  smallest  possible  distux-bance  of  the  oil  from  its 
natural  position  in  the  several  cells.  Fi'om  No.  2  about  20  per 
cent,  has  been  removed  as  husk,  as  represented  in  No.  3  ;  this  is 
known  as  the  best  light  crushed  linseed. 

From  what  I  have  stated,  my  conclusions  will  have  been  an- 
ticipated, that  serious  objections  apply  to  any  linseed  cake  as  a 
source  of  the  official  farina  lini ;  and  that  a  linseed  rich  in  farina, 
with  the  smallest  possible  amount  of  weed  seed  (and  Bombay  linseed 
as  a  rule  fulfils  these  reqaircments),  lightly  crushed  between  iron 
rollers  without  the  removal  of  any  oil,  should  be  the  source  of  the 
farina  lini  of  the  Pharmacopceia.  The  i-emoval  of  about  20  per 
cent,  as  husk  makes  it  approximate  more  closely  to  a  meal,  and  is 
in  no  way  detrimental  to  its  future  employment  in  the  several 
Pharmacopoeia  cataplasms. 

lu  being  lightly  crushed,  the  oil  in  its  natural  cells  is  scarcely  at 
all  disturbed,  and  therefore,  but  slightly  exposed  to  oxidation  from 
atmospheric  influences.  The  product  contains  the  whole  of  the 
oil,  averaging  from  30  per  cent,  to  33  per  cent,  originally  present 
in  the  seed. 

This  farina  is  not  a  secondary  product,  but  prepared  especially 
for  the  requirements  of  the  pharmacist.  It  Avill  keep  good  for 
several  months,  which  may  be  considered  a  reasonable  length  of 
time,  under  the  ordinary  conditions  of  storage  in  a  pharmacy. 

Sample  No.  4  is  the  light  crushed  linseed  as  represented  in  No. 

2  without  the  removal  of  any  portion  of  the  husk  ;  but  after  being 
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■orushecT  it  is  subjected  to  the  action,  of  edge-runuers,  whicli  by 
their  pressure  distribute  the  oil  throughout  the  entire  mass.  The 
result  is  a  greasy  meal,  inelegaut,  with  an  increased  liability  to 
oxidation  due  to  that  part  of  the  pi'ocess  which  has  refei-ence  to 
the  edge-runners.  This  substance  is  not  suited  for  general  use  in 
pharmacy. 

I  have  stated  that  preference  is  given  to  the  sample  of  crushed 
•linseed  No.  3,  and  that  it  is  known  by  the  term  "  best  light  crushed 
linseed."  It  is  No.  2  with  about  20  per  cent,  removed  as  husk. 
The  question  may  be  asked  here,  if  the  removal  of  20  per  cent,  be 
an  improvement,  in  that  the  result  more  nearly  represents  a  true 
meal,  why  not  take  out  the  whole  of  the  husk,  so  as  to  make  farina 
iini  approximate  to  farina  tritici  ? 

In  detailing  the  result  of  some  experiments  on  this  subject,  it 
will  be  seen  that  although  20  per  cent,  of  husk  may  be  removed 
M'ith  advantage  to  its  appearance  and  no  disadvantage  to  its 
employment  for  cataplasms,  yet  the  entire  husk  could  not  be 
removed  without  the  loss  of  a  quality  that  seems  very  desirable 
in  a  poultice. 

It  will  be  necessary  here  to  refer  to  some  curious  points  in  the 
economy  of  plant  life  for  an  explanation  of  my  reasons  for  this 
conclusion.  Referring  again  to  the  drawing  Fig.  1,  a  transverse 
section  of  linseed,  the  epidermal  cells  (a)  are  observed,  in  which,  in 
•contact  with  water,  vegetable  mucilage  is  formed  and  exudes, 
yielding  a  gummy  solution  familiar  to  the  pharmacist  in  the  pre- 
paration of  infusion  of  linseed.  If  a  cataplasm  be  made  of  No.  3 
sample  of  farina,  or,  which  is  the  same  thing  No.  2  with  about 
20  per  cent,  of  husk  removed,  a  plastic  cataplasm  is  the  result ;  but 
if  the  greater  part  of  the  husk  be  removed,  sufficient  vegetable 
mucilage,  which  proceeds  from  the  husk,  is  not  formed  to  give  the 
poultice  a  plastic  character,  and  the  result  is  a  semi-liquid  paste 
rather  than  a  poultice,  which  will  not  hold  its  place  when  applied, 
being  deprived  of  that  adhesive  property  given  to  it  by  the  vege- 
table mucilage.  This  vegetable  mucilage  is  due  to  a  transformation 
of  cellular  tissue  into  other  substances,  a  change  which  frequently 
occurs  in  plant  life,  some  of  our  gums  being  thus  produced.  Some- 
what similar  in  its  nature  to  the  formation  of  gum  is  the  conversion 
into  mucilage  of  the  epidermal  cells  of  many  seeds,  as  in  that  now 
under  consideration,  the  linseed ;  also  the  quince,  fleabane,  and 
mustard  seed.  When  placed  in  water  the  cell  wall  becomes  ex- 
cessively thickened,  the  innermost  layers  swell,  burst  the  outer 
layers,  and  discharge  a  transparent  substance  called  vegetable  muci- 


472 


BRITISH    PHAIiilACEDTlCAL    CONFEEEKCE. 


]age,  diflering  in  its  character  from  that  which  is  known  to  the 
pharmacist  as  mucilage,  in  that  it  is  not  precipitated  on  the  addition 
of  spirit,  and  differing  also  from  albumen  in  not  being  coagulated 
by  heat ;  neither  is  it  a  secretion  of  the  cell.  This  change  may  be 
observed  in  placing  a  thin  transverse  section  of  linseed  under  a 
cover-glass.  With  spirit  as  a  medium,  no  change  takes  place  ;  but 
on  the  addition  of  water,  the  separation  of  laminte,  less  formal  than 
that  indicated  in  the  drawing,  with  the  formation  of  the  mucilage, 
will  be  gradually  developed. 

The  second  drawing,  Fig.  2,  has  no  reference  to  this  paper,  but 
is  a  longitudinal  section  showing  the  typical  cell  tissue,  c  and  d  in 
the  drawing,  Fig.  1,  by  which  linseed  is  detected  under  the  micro- 


Fig.  2. — Tji^ical  combination  of  Cells  cliaracteiiziiig  tlie  Linseed  Husk,  cor- 
responding with  the  letters  on  Fig  1.     (After  Yogi.) 

scope  when  it  occurs  as  an  adulterant,  or  in   some   combination 
where  it  should  have  no  place. 

Another  question  of  some  importance  will  also  suggest  itself: 
How  should  the  linseed  meal  of  the  future  be  described  in  the 
Pharmacopana  ?  The  definition  should  be  somewhat  broad,  or  the 
pharmacist  may  be  harassed  by  the  public  analyst.  Probably  a 
return  to  the  term  sem.  'lini  contrita  of  the  Pharmacopoeias  of  183G 
and  1851,  and  the  description  "crushed  linseed,"  would  be  suf- 
ficiently definite,  leaving  the  elegance  of  the  preparation  to  the 
discretion  of  the  pharmacist.  The  dry  and  generally  impure 
linseed  meal,  the  produce  of  the  cake  deprived  of  its  oil  and  ground 
to  powder,  will  still  be  kept  by  the  wholesale  dealer  for  the  supply 
at  a  cheaper  rate  of  the  wants  of  a  poor  neighbourhood,  and  as  a 
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material  for  luting  the  steam  apparatus  of  the  pharmacist,  for 
which  the  crushed  linseed  is  not  adapted ;  but  the  pharmacist 
owes  it  to  his  calling  to  bring  his  educated  intelligence  and  his 
practical  knowledge  to  bear  on  the  improvement  of  any  prepara- 
tion between  the  issue  of  successive  Pharmacopoeias,  so  that  each 
succeeding  one  may  fully  represent  pi'Ogressive  pharmacy. 

I  am  indebted  to  the  firm  of  Sadler,  Firth  &  Ross,  seed  crushers, 
Great  Guildford  Street,  Southwark,  for  much  practical  informa- 
tion, for  their  courtesy  in  allowing  me  to  see  the  crushing  mills 
in  operation,  and  also  for  the  samples  I  have  the  pleasure  of 
exhibiting  in  illustration  of  this  paper. 


A  vote  of  thanks  having  been  passed  to  Mr.  Greenish, 
Professor  Redwood  said  he  did  not  at  all  object  to  the  general 
purpoi't  of  Mr.  Greenish's  recommendation  with  reference  to  lin- 
seed meal.  Formerly  he  was  opposed  to  the  recognition  of  crushed 
linseed  in  the  Pharmacopoeia  as  linseed  meal,  and  he  still  was  not 
prepared  to  admit  that  the  term  used  in  the  London  Pharmacopoeia, 
semina  Unl  contnta,  signified  crushed  linseed.  The  word  contrita 
was  translated  by  Mr.  Phillips,  the  author  of  the  Phai-macopoeia,  as 
powdered  linseed ;  whilst  at  the  time  the  Pharmacopoeia  was  pub- 
lished, in  1836  and  1861,  crushed  linseed  was  certainly  not  in 
common  use  amongst  pharmacists,  and  at  the  earlier  date  he  was 
not  sui'e  it  was  ever  met  with.  At  any  rate,  he  knew  that  in  some 
of  the  first  establishments  in  London  such  a  thing  was  never  used, 
or  recognised  in  any  way  as  linseed  meal.  He  considered,  there- 
fore, that  what  was  intended  in  the  London  Pharmacopoeia  was  the 
article  in  common  use,  viz.,  linseed  which  had  fii'st  been  crushed, 
and  the  oil  extracted,  and  then  the  cake  reduced  to  a  powder.  At 
the  time  when  the  British  Pharmacopoeia  was  being  drawn  up,  he 
was  under  the  impression,  derived  from  his  own  observations  and 
corroborated  by  what  he  had  learned  from  others,  that  the  crushed 
linseed  which  was  then  coming  into  use  as  the  basis  of  poultices 
was  not  approved  by  all  who  used  it,  especially  that  it  was  liable 
to  become  mouldy  when  kept  in  a  closed  vessel,  and  that  on  that 
account  many  gave  the  preference  to  the  older  preparation.  The 
authors  of  the  British  Pharmacopoeia  were  of  opinion  that  the  older 
preparation,  if  used  with  a  small  portion  of  oil,  was  preferable  to 
the  newer  kind  of  crushed  linseed  containing  its  own  oil.  Since 
then,  seeing  that  crushed  linseed  had  largely  superseded  the  older 
preparation,  he  had  come  to  the   conclusion  that  it  would   be  wise 
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to  recor'-nise  it.  But  still  there  were  certain  considerations  -which 
had  to  be  borne  in  mind.  Allusion  had  been  made  to  the  effect 
that  linseed  was" very  liable  to  adultei'ation,  especially  by  cruciferous 
seeds,  which  yielded  an  irritating  product  when  made  into  paste 
with  water,  and  which  required  to  be  specially  guarded  against. 
But  was  there  not  more  liability  to  this  contamination  iu  crushed 
linseed  prepared  especially  for  pharmaceutical  purposes,  than  in  the 
powder  produced  from  seed  from  which  the  oil  had  been  removed  ? 
Ml'.  Greenish,  he  saw,  shook  his  head,  but  he  would  throw  out  a 
few  points  for  consideration.  It  was  well-known  that  for  many 
years  there  had  been  considerable  difficulty  in  obtaining  pure  lin- 
seed oil,  and  this  was  a  serious  complaint  with  painters,  because 
the  seeds  from  which  the  oil  was  extracted  contained  foreign  seeds 
yielding  oil  which  had  not  the  same  drying  properties  as  pure 
linseed  oil  possessed.  The  consequence  had  been  that  oil  merchants 
and  oil  pressers  had  resorted  to  the  most  stringent  means  for  ex- 
cluding all  linseed  containing  these  cruciferous  seeds,  and  a  society 
had  been  formed  in  London,  and  maintained  at  a  large  cost,  the 
secretary  having  a  salaiy  of  £800  or  £1000  a  year,  and  having  a 
large  establishment  under  him,  and  all  linseed  to  be  used  for  oil- 
pressing  was  now  subjected  to  the  most  careful  scrutiny,  especially 
as  to  the  jiroportion  of  foreign  seeds  it  contained.  He  took  it 
therefore  that  the  oil  now  produced  for  painters  was  made  from 
the  purest  possible  seed.  But  it  would  require  great  care  and  very 
nice  observation  on  the  part  of  pharmacists  to  guard  against  the 
use  of  inferior  seeds  which  had  not  been  passed  by  the  Linseed 
Association  of  London,  where  they  were  all  microscopically  ex- 
amined ;  and  which  infei'ior  seeds  would  be  very  likely  to  be 
crushed  for  pharmaceutical  use.  It  would  be  looked  upon,  com- 
mercially and  economically,  much  more  important  to  importers 
and  dealers  on  a  large  scale  to  be  able  to  supply  seed  which  would 
yield  an  oil  which  was  above  suspicion,  than  to  supply  a  good 
article  for  pharmacy ;  therefore,  although  he  had  come  to  the  con- 
clusion that  crushed  linseed  must  be  recognised,  he  wanted  to  see 
some  means  of  excluding  from  it  those  inferior  seeds  which  were 
not  fit  to  be  used  iu  pharmacy  any  more  than  for  the  extraction 
of  oil. 

Mr.  Wi;i:nx  said  he  was  much  interested  in  this  subject,  and  had 
thought  of  introducing  it  himself.  Having  occasion  to  apply  for 
a  quotation  for  linseed  cake  for  the  production  of  linseed  meal, 
he  found  the  dealer  would  not  guarantee  its  pui'ity,  saying  if  pure 
cake  were  required  it  would  have  to  be  specially  prepared.     The 
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•first  tiling  requisite  was  to  get  rid  of  tlie  round,  irritating  seeds, 
■which  wei'e  principally  cruciferous.  ISTow,  in  a  ramble  in  Hertford- 
shire, he  had  come  across  an  agricultural  implement  manufacturer, 
■who  ■^vas  just  introducing  to  farmers  a  machine  for  the  separation 
of  round  seeds  from  ■wheat  and  oats,  which  consisted  of  a  long 
cylinder  revolving  at  an  angle  of  15°  to  20*^,  and  having  a  number 
of  holes  perforated  in  it,  through  ■which  the  round  seeds  escaped, 
whilst  the  ■wheat  and  oats  fell  to  the  end.  It  struck  him  that  a 
small  machine  of  similar  construction  might  very  well  be  employed 
by  pharmacists  for  clearing  linseed,  and  they  could  then,  -with  a 
small  mill,  crush  their  own  linseed  as  it  -was  required. 

Mr.  Bui;land  thought  Mr.  Greenish  had  failed  to  show  any 
reason  for  removing  20  per  cent,  of  the  husk,  ■which  must  at  the 
same  time  remove  a  large  percentage  of  the  mucilaginous  cells. 
If  the  80  per  cent,  of  husk  allowed  to  remain  ■were  an  advantage, 
■why  should  the  20  per  cent,  be  removed  ?  He  ■would  also  direct 
attention  to  other  adulterants  ■which  were  found  in  linseed  meal. 
A  short  time  ago  a  sample  was  submitted  to  him  for  examination 
which  contained  undoubtedly  cereal  grains,  and  by  the  ordinary 
iodine  test  stai'ch  granules  were  immediately  detected.  On  re- 
ferring to  some  works  on  the  subject,  he  was  astonished  to  find 
that  linseed,  as  sometimes  met  with,  which  had  been  collected 
"when  the  seeds  were  uni'ipe,  contained  a  considerable  quantity  of 
starch,  but  when  thoroughly  ripe  they  contained  no  starch  at  all. 
This,  therefore,  was  a  ready  means  of  ascertaining  whether  the 
linseed  had  been  collected  at  the  proper  time,  and  showed  again 
the  importance  of  a  knowledge  of  physiological  botany. 

Mr.  Fbazee  said  his  house  had  sold  nothing  but  pure  crushed 
linseed  since  1838  :  no  complaint  had  been  received  from  any  cus- 
tomer, whilst  a  higher  price  had  been  obtained  for  it  than  was 
given  for  the  ordinary  linseed  meal.  There  was  no  difficulty  in 
getting  good  seed  if  you  gave  a  good  price. 

Mr.  Holmes  said  he  had  had  the  opportunity  of  examining 
a  large  number  of  samples  of  linseed,  and  had  also  visited  the 
establishment  of  the  Linseed  Association,  and  his  experience  agreed 
with  Mr.  Frazer's,  that  any  one  who  would  pay  the  price  could 
always  get  perfectly  pure  linseed,  but  if  not,  it  could  be  got  of  any 
quality  required.  There  were  three  varieties  in  commerce  which 
were  generally  tolerably  pure,  the  English,  the  Dutch,  and  the 
Sicilian.  The  English  and  Dutch  were  both  small  and  dark  ;  the 
Sicilian  was  rather  large.  Mr.  Greenish  recommended  the  Bom- 
bay, the  specimen  shown  being  rather  a  large  seed,  and  he  should 
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like  to  ask  bim  Tvliether  lie  recommended  large  or  small  seed  as 
best  suited  for  pharmaceutical  purposes.  Bombay  being  a  large 
emporium  of  drugs  in  the  East,  the  varieties  which  came  there 
would  be  of  all  kinds.  The  specimen  shown  was  a  xevy  good 
sample,  but  he  had  seen  Bombay  linseed  which  contained  more 
cruciferous  seeds  even  than  the  Russian.  With  reference  to  Pro- 
fessor Redwood's  remarks,  no  doubt  the  pure  linseed  cake  could  be 
o-ot  if  a  good  price  were  paid  ;  but  as  a  matter  of  fact,  that  used  in 
feedino-  cattle  was  often  exceedingly  impure,  as  could  be  seen  from 
reports  in  the  Live  SfocJc  Joxirnal  and  other  papers,  and  he  did  not 
see  how  they  were  to  ensure  getting  that  cake  only  fi-om  which 
the  best  oil  had  been  extracted,  as  Professor  Redwood  suggested. 
It  seemed  to  him  the  best  way  for  every  pharmacist  to  get  the  best 
linseed  he  could,  and  grind  it  himself. 

Mr.  Bottle  said  he  went  a  long  way  with  Mr.  Greenish  in  prefer- 
ring crushed  linseed  to  the  old  linseed  meal,  but  he  did  not  agree  with 
him  as  to  taking  out  20  per  cent,  of  the  husk,  as  a  large  quantity  of 
mucilage  would  thereby  be  lost.  He  was  old  enough  to  remember 
the  time  when  there  was  no  difficulty  in  getting  pure  linseed  meal  or 
pure  linseed  oil,  even  before  the  days  of  machinery  for  separating 
cruciferous  seeds.  The  linseed  was  grown  in  good  condition,  and 
the  oil  was  produced  in  fairly  good  condition;  then, unfortunately, 
the  oil  was  wanted  at  a  lower  price,  and  adulterants  were  introduced 
into  the  seed,  and  the  cake  partook  of  the  adulteration,  and  so 
a  very  imperfect  material  for  a  poultice  resulted.  He  had  for 
many  years  kept  crushed  linseed,  and  did  not  find  it  go  bad.  If 
the  seed  were  in  good  condition  when  crushed,  it  kept  very  well, 
quite  as  well  as  the  old  dry  powder.  At  the  same  time,  if  a  good 
price  were  paid,  he  believed  a  cake  could  be  procured  which  would 
yield  pure  linseed  powder ;  the  only  difficulty  was  in  giving  the 
price  for  it,  and  knowing  you  wei'e  dealing  with  respectable  people. 
In  Kent  a  great  many  farmers  were  in  the  habit  of  crushing  their 
own  linseed,  because  they  could  not  buy  cake  which  yielded  satis- 
factory results ;  and  he  got  his  crushed  linseed  from  a  large 
fai'mer,  a  friend  of  his,  who  had  a  crushing  mill.  He  had  in- 
spected the  seed,  and  found  that  no  special  process  was  adopted,  or 
needed,  for  removing  impurities.  It  certainly  did  not  contain 
2^  per  cent.,  or  anything  like  that  amount  of  impurity ;  here  and. 
there  you  might  find  a  cruciferous  seed,  which  might  be  removed 
if  necessary  by  the  process  that  had  been  mentioned,  and  was  now 
largel}^  used  for  cleaning  foreign  wheats. 

Mr.  Atkixs  said  it  was  interesting  to  notice  the  progress  which 
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had  taken  place  iu  connectlou  with  this  subject  since  Mr.  Greenish 
read  a  paper  upon  it  at  the  Edinburgh  meeting  thirteen  years  ago. 
In  the  benighted  south  they  were  not  then  so  far  advanced  as  in 
Glasgow,  where  Mr.  Frazer,  it  appeared,  had  always  been  using 
crushed  seed.  At  that  date  they  were  then  largely  using  the 
powdered  cake,  though  the  meal  with  the  oil  in  it  was  gradually 
coming  into  use,  and  in  his  own  district  it  had  now  entirely  super- 
seded the  di'y  meal.  He  understood  that  Professor  Redwood  rather 
favoured  the  plan  of  selecting  pure  cake,  powdering  it,  and  then 
adding  oil  ;  but  the  method  put  forward  in  the  paper  seemed  to 
him  preferable,  of  selecting  a  pure  seed,  crushing  it,  and  retainino- 
the  oil.  There  might  be  care  taken  in  selecting  seed  for  crusbino- 
in  London ;  but  he  should  like  to  know  if  the  same  test  were 
applied  in  Hull,  which  was  one  of  the  largest  mai'kets  in  the  king- 
dom. No  doubt  linseed  oil  was  an  important  article,  but  he 
doubted  if  the  cake  were  not  of  quite  equal  importance  in  a  com- 
mercial point  of  view. 

Mr.  Clark  said  there  was  no  difficulty  in  getting  pure  seed  or 
l^ure  meal,  and  as  to  cake,  there  had  never  been  a  time  when  such  a 
large  proportion  of  pure  cake  was  sold.  Many  houses  would  send 
out  a  written  guarantee  with  it,  that  it  was  pure,  according  to  Dr. 
Voelcker's  analysis.  The  facilities  for  cleaning  seeds  were  now 
very  great,  and  he  had  seen  samples  much  better  than  the  one  Mr. 
Greenish  had  shown.  The  same  thing  applied  to  oil ;  there  was  no 
difficulty  in  getting  pure  linseed  oil  if  you  would  pay  for  it,  but  if 
you  only  paid  a  second-class  price,  yon  could  not  expect  a  first- 
class  article.  He  was  told  by  varnish  makers  that  thex'e  was  not 
the  same  difficulty  there  was  some  years  ago  in  obtaining  genuine 
linseed  oil.  Wholesale  dealers  would  supply  crushed  linseed  from 
seed,  a  sample  of  which  they  would  send,  and  guarantee  it,  and 
at  such  a  price  that  he  thought  it  useless  for  chemists  to  think  of 
crushing  it  themselves.  They  used  to  do  so,  but  they  could  now 
obtain  it  ready  crushed  more  cheaply,  and,  he  believed,  equal  in 
quality. 

Mr.  Hasselbt  said  he  knew  something  of  this  matter,  as  he 
came  from  the  neighbourhood  of  Hull.  He  had  linseed  in  stock 
similar  to  sample  No.  4,  and  found  it  did  not  keep  well ;  it  turned 
sour  ;  the  patients  did  not  like  it,  and  the  medical  men  complained. 
At  one  time  they  used  ordinary  linseed  meal  and  mixed  oil  with  it 
and  during  his  apprenticeship  it  had  a  great  sale  ;  but  it  had  now 
gone  entirely  out  of  use,  because  medical  men  had  an  idea  that 
crushed  linseed  with  the  oil  in  it  was  the  best,  and  they  impressed 
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on  tlieir  patients  that  they  must  get  it.  Pare  cruslied  linseecl 
could  be  bou"-ht  bj  paying  the  price,  but  in  many  places  chemists 
had  to  compete  -with  grocers,  who  knew  nothing  about  cruciferous 
seeds  and  never  cared  to  examine  the  quality  of  the  linseed  meal 
they  sold.  There  was  no  doubt  the  linseed  should  be  clean.  One 
question  was,  whei-e  did  all  the  English  linseed  go  to  ?  He  thought 
it  was  largely  used  by  the  farmers  and  squires,  who  found  that  if 
their  cattle  had  pure  linseed  cake  they  yielded  moi-e  milk,  and  it 
was  free  from  all  unplesant  taste.  He  agreed  with  Professor  Red- 
wood that  if  you  bought  linseed  cake  which  had  already  had  the 
oil  extracted  from  it,  it  had  probably  passed  a  certain  standard,  and 
must  be,  to  a  certain  extent,  pure  ;  but  then  there  was  the  difficulty 
that  medical  men  now  preferred  the  crushed  linseed  with  the  oil  in. 
This  point  must,  of  course,  be  decided  by  the  medical  men  them- 
selves. Did  it  retain  the  heat  longer,  and  was  it  more  beneficial  ? 
He  was  inclined  to  think  that  the  old  lini  farina  did  very  well,  and 
was  as  useful  in  the  cure  of  boils  and  carbuncles  as  the  modern 
crushed  linseed  ;  but  there  was  another  article  whicli  was  now 
pushing  it  out  of  the  mai-kct,  powdered  slippery  elm  bark,  which, 
after  a  deal  of  hesitation,  and  after  using  crushed  linseed  in  vain, 
he  had  himself  found  very  efficacious  in  the  cui'e  of  a  carbuncle. 
There  was  a  lot  of  whitish  linseed  in  the  market,  which  he  should 
like  to  know  more  about ;'  he  fancied  it  was  Pcx'sian. 

Mr.  Holmes  said  it  was  Indian. 

Mr.  Hasselbt  said  he  had  lately  had  some  of  this  light  linseed, 
which  his  customers  seemed  to  like  better  than  the  dai'k.  Having 
inquired  of  a  dealer  if  he  could  supply  it,  he  said  he  thought  he 
could,  and  he  had  a  hundredweight  to  try  ;  it  looked  very  nice, 
but  when  he  came  to  examine  it  he  found  a  certain  percentage 
of  crushed  horse-beans,  the  white  flour  of  which  made  the  sample 
look  very  nice.  He  thought  it  would  be  well  if  the  students  at  the 
Square  were  more  instructed  in  the  use  of  the  microscope  for  the 
detection  of  such,  adulterations,  and  that  a  few  articles  in  the 
Journal  on  such  matters  would  be  of  great  advantage  to  the  trade. 

Mr  Maktinpale  said  his  father,  who  was  a  farmer,  used  to  grow 
linseed,  but  he  kept  it  for  home  use.  He  was  under  the  impression 
that  the  large  seed,  which  mostly  came  to  Hull,  was  Russian  seed, 
and  it  was  very  pui'e  seed  until  the  time  of  the  Russian  war,  when, 
owing  to  the  closing  of  the  Russian  ports,  they  had  to  look  to 
India  for  it.  The  Indian  seed,  being  very  prolific,  got  mixed  with 
cruciferous  seeds,  and  hence  it  was  not  so  pure  as  it  used  to  be. 

Mr.  Greenish  said  that  was  about  the  truth  as  regarded  Russian 
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seed,  but  the  seeds  from  Bombay  and  Sicily  wei'c,  as  a  rule,  very 
free  from  any  weed  seed. 

Mr.  Maktindale  continued,  that  in  most  Loudon  hospitals  the 
powdered  cake  was  used,  and  in  particular  one  of  the  surgeons  of 
the  Marylebone  Dispensary,  on  the  committee  of  which  he  was, 
insisted  on  his  patients  having  the  powdered  cake,  and  would  not 
have  the  crushed  linseed.  He  generally  supplied  crushed  linseed 
himself,  because  the  public  preferred  it,  but  as  to  the  comparative 
merits  of  the  two,  he  was  in  some  doubt.  In  his  younger  days 
nothing  but  the  powdered  cake  was  used  ;  then  one  or  two  West- 
end  chemists  introduced  the  crushed  linseed  as  a  novelty,  but  he 
had  his  doubts  as  to  its  real  superiority.  In  his  opinion  it  was  the 
mucilage  and  the  hot  application  which  was  beneficial.  He 
thought  the  demand  of  the  farmers  for  cake  was  quite  equal  to  that 
of  the  painters  for  the  oil. 

Mr.  Faknwortii  (Blackburn)  said  he  had  had  some  experience  ia 
this  substance,  and  he  found  the  only  satisfactory  article  was  English- 
or  Irish  linseed.  With  reference  to  the  drying  properties  of  linseed 
oil,  he  found  from  consulting  oil  merchants  and  manufacturers, 
that  the  Baltic  seed  made  the  best  drying  oil.  In  Liverpool,  where 
Sicilian,  Italian  and  Indian  seed  was  much  used,  a  much  lighter 
coloured  oil  was  produced,  which  could  be  used  for  grinding  up 
with  white  lead,  but  it  did  not  dry  so  well.  The  ground  linseed  he 
got  was  very  satisfactory,  and  his  customers  liked  it  very  well. 
It  was  English  linseed  crushed  between  stones,  and  much  resembled 
Mr.  Greenish's  sample. 

The  President  said  this  was  a  very  interesting  and  practical  sub- 
ject, which  always  elicited  a  good  deal  of  discussion.  The  old- 
fashioned  way  of  testing  linseed  was  to  chew  it :  if  it  was  gritty  it 
had  sand  in  it,  and  if  it  stung  the  tongue  it  had  some  other  seeds 
mixed ;  but  that  was  only  a  rough  test  which  was  not  considered 
scientific  enough  for  the  present  day. 

Mr.  Greenish,  in  reply,  said  his  main  object  had  been  to  point 
out  the  necessity  of  including  crushed  linseed  in  the  future  Pharma- 
copoeia. He  thought  the  term  sem.  lini  coutrifa  would  do  for  it 
very  well,  without  reference  to  what  it  might  have  meant  in  the 
old  Pharmacopoeia.  Professor  Redwood  had  stated  that  it  was 
very  difficult  to  get  a  good  linseed  oil,  on  account  of  the  presence 
of  these  cruciferous  seed,  and  necessarily  the  same  seeds  must  be 
found  in  the  cake.  He  objected  in  toto  to  using  cake,  even  when 
manufactured  for  the  express  purpose,  in  the  formation  of  linseed 
meal ;  it  was  more  consistent  with  pharmacy  to  havd  a  linseed  meal 
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made  specially  for  tlie  purpose.  He  had  taken  a  casual  sample,  not 
picked,  of  Bombay  linseed,  to  illustrate  the  very  small  amount  of 
adulteration  or  admixture;  there  could  not  be  more  than  2  or  3  per 
cent,  in  it.  On  the  other  hand,  he  had  specimens  of  linseed  from 
northern  climates  "which  contained  an  enormous  quantity  of  other 
seeds,  and  he  thought  the  use  in  pharmacy  of  cake  from  which  the 
oil  had  been  pressed  for  other  purposes  was  not  worthy  of  phar- 
macists of  the  present  day.  There  was  much  less  difficulty  in 
taking  away  small  foreign  seeds  from  the  large  Bombay  linseed 
than  from  the  smaller  varieties.  It  also  yielded  a  much  larger 
quantity  of  farina  in  proportion  than  the  small  seeds  from  northern 
climates,  which  came  from  the  Baltic  ports.  Mr.  Borland  had 
objected  to  20  per  cent,  of  husk  being  removed,  but  his  idea  was 
that  so  long  as  there  was  the  amount  of  husk  left  which  would  give 
a  gelatinous  poultice,  there  was  quite  enough.  A  poultice  made 
from  such  a  material  would  remain  the  same  size,  and  on  the  place 
where  it  was  put,  whereas  without  any  husk  at  all  it  would  run, 
almost  like  mustard.  He  had  worked  at  this  subject  for  a  long  time, 
and  he  could  say  from  a  very  extended  course  of  observation,  that 
crushed  linseed  was  remarkably  free  from  any  adulteration  what- 
ever. His  opinion,  which  was  in  accordance  with  that  expressed 
by  Mr.  Hanbury  eleven  years  ago,  was  that  this  was  the  best 
article  to  keep,  and  the  one  which  every  chemist  ought  to  keep, 
although  he  might  also  have  the  powder  for  those  who  wanted  a 
linseed  meal  at  a  lower  price. 

In  reply  to  a  further  question,  Mr.  Greenish  said  that  he  re- 
moved 20  per  cent,  of  the  husk  because  it  made  the  crushed 
linseed  look  more  like  linseed  meal,  and  did  not  at  all  interfere 
with  the  gelatinous  character  of  the  poultice. 


The  following  papers  were  then  read : — 

STANDARDIZING     OF    PHARMACEUTICAL     PREPAEA- 

TIONS. 

By  G.  F.  Schacut,  F.C.S. 

The  subject  of  standardizing  our  potent  remedies  has  of  late 
excited  a  good  deal  of  attention  in_the  pharmaceutical  mind. 

The  idea  contained  within  the  words  is  excellent,  for  it  must  be 
admitted  to  be  of  the  first  importance  that  the  physician  should 
know  exactly  what  he  is  administering  to  his  patient,  and  at  first 
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sight  this  great  desideratum  appears  to  be  identified  with  the  fact 
of  "standardizing."  But  I  have  felt  that,  Hke  many  other  doc- 
trines of  vakie,  it  is  capable  of  erroneous  application ;  and  an 
attempt  to  estimate  the  subject  fully,  and  especially  in  its  relation 
to  the  obligations  of  pharmacy  towards  the  art  of  medicine,  has  led 
me  to  certain  conclusions  that  I  should  like  to  express. 

It  may  be  better  perhaps  that  I  state  them  at  once. 

The  first  is — that  it  is  our  duty  as  pharmacists  to  standardize 
with  even  severe  accuracy  all  preparations  that  are  of  known 
definite  composition — and  these  only.  And  the  second  is,  that  we 
should  exert  ourselves  to  extend  this  class  of  remedies  to  the 
utmost,  and  to  eliminate,  as  far  as  possible,  all  whose  composition 
is  unknown  or  even  uncertain. 

These,  I  say,  are  my  conclusions  ;  but  I  beg  to  ofier  some  of  the 
considerations  that  have  led  mo  to  form  them. 

I  would  in  the  first  place  observe  that  the  subject  is  not,  by  any 
means,  exclusively  pharmaceutical ;  but  much  rather  is  it  a  medical 
subject  with  a  pharmaceutical  side. 

If  to  medicine  proper  belongs  the  administration  of  materials  as 
curative  agents,  and  to  pharmacy  the  preparation  and  supply  of 
those  materials — then,  upon  the  professor  of  medicine  will  rest  the 
obligation  to  investigate  the  various  powers  of  those  agents  upon 
the  human  system,  and  the  determination  of  their  remedial  values. 
Whilst  the  scientific  record  of  their  physical  and  chemical  proper- 
ties will  naturally  fall  to  the  practical  pharmacist. 

Now  the  practice  of  medicine  is  not,  at  the  present  moment, 
founded  upon  altogether  exact  principles. 

So,  at  least,  the  most  illustrious  among  the  profession  tell  us. 
We  read  so,  and  we  hear  so  from  every  address  delivered  from 
high  places.  Much  regret  is  generally  expressed  for  the  fact, 
much  honour  is  lavished  upon  those  individuals  (always  said  to  be 
few  in  number)  who  labour  to  exalt  their  profession  to  the  dignity 
of  a  true  science,  and  hopes  are  frequently  indulged  in  that  some 
day  these  efibrts  will  be  dii-ected  by  authority  and  their  results 
systematized  and  sanctioned  in  proportions  to  their  apparent  truth. 

In  the  meantime,  it  is  universally  admitted  that  the  practice  of 
medicine  is  very  largely  empirical ;  nor  is  there  the  least  taint  of 
disi'espect  implied  in  the  statement. 

The  enormous  difficulties  that  attend  the  scientific  analysis  of  the 
phenomena  of  disease  and  recovery  are  too  apparent  to  need  more 
than  the  hastiest  reference  ;  and  though  we  may  join  in  the  hope 
that  some  at  least  of  these  difficulties  will  be  overcome,  we  may  be 

I  I 
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quite  certain  that  they  eauiiot  be  easily  removed,  bat  must  continue 
to  exist  for  a  long  time  to  come. 

And  if,  on  the  other  hand,  we  have  to  express  the  opinion  that 
the  pharmaceutical  portion  of  the  art  of  medicine  is  definite,  and 
that  the  demands  made  upon  it  by  the  other  side  have  been  fairly 
met,  and  its  inquiries  accui-ately  answered,  it  must  be  admitted 
that  this  has  been  mainly  due  to  the  close  alliance  which  pharmacy 
can  claim  with  well-known  systems  of  knowledge,  and  its  problems 
being  capable  of  elucidation  under  known  lines  of  research. 

The  difference  between  two  such  questions  as  these — What 
organic  principles  can  be  educed  from  opium  ?  and  what  are  the 
effects  of  these  singly  and  combined  upon  the  human  being  in 
health  and  in  disease  ? — appears  to  me  simply  immeasurable  ;  indeed, 
not  to  be  a  difference  of  degree,  but  one  of  kind. 

Therefore,  I  must  be  understood  neither  to  criticise  the  short- 
comings of  the  one,  nor  to  raise  the  praises  of  the  other,  if  I  indi- 
cate— simply  indicate — that  the  work  to  be  done  for  the  progress 
of  medical  science  lies  primarily,  and  almost  exclusively,  with  the 
professor  and  practitioner  of  medicine  ;  and  that  our  portion  of  the 
work  which  is  connected  therewith,  is  already  systematized,  and  is 
able  to  declare  itself  ready  to  be  utilized  in  any  further  scientific 
inquiry  that  may  be  suggested ;  but  that,  for  the  present,  we  have 
fairly  well  answered  all  the  demands  of  authorized  medicine. 

I  will  attempt  to  illustrate  the  meaning  of  these  few  paragraphs. 

There  are,  as  all  here  know,  prescribers  of  very  various  kinds, 
and  it  is  our  duty  and  business  to  meet  their  wants,  numerous 
though  they  be. 

But  especially  would  I  remind  you,  on  the  one  hand,  of  those 
whose  prescriptions  are  more  or  less  severe  and  simple — and  on  the 
other  hand  of  those  whose  style  is  more  or  less,  let  us  say,  poetic 
and  vagne. 

Both  and  all  are  indulged  by  pharmacy  to  their  hearts'  content. 

The  exact  prescriber,  who  desires  to  mark  the  precise  vital 
phenomena  that  attend  the  exhibition  of  an  exact  quantity  of  a 
special  remedy — be  it  mineral  or  organic — can  confidently  rely  upon 
pharmacy  for  the  integrity  of  his  experiment.  Exact  standard 
solutions  of  definite  strengtb  and  of  definite  purity  are  at  hand,  and 
his  dose  can  be  apportioned  to  the  nicest  degree  of  accuracy. 

Should  his  experiment,  for  instance,  touch  the  subject  of  opiates, 
he  can  elect  to  prescribe  the  exact  chemicals,  morphia,  codeia,  etc., 
as  he  pleases,  and  in  proportion  as  he  desires  exactness,  exactness 
he   can  have.     If   he  knows   the   remedial   value  of   each   of  the 
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numerous  principles  contaiued  in  opium,  and  likes  to  prescribe 
definite  quantities  of  every  one  of  them  in  a  single  dose,  he  can  do 
so,  and  pharmacy  would  be  equal  to  the  occasion. 

But  if,  on  the  other  hand,  he  prescribes  the  less  exact  extract  of 
opium,  or  the  still  less  exact  crude  drug,  the  inference  is  that,  for 
the  moment  at  any  rate,  he  has  parted  with  exactness,  and  prefers 
the  dash  of  vagueness  that  his  prescription  indicates.  In  this  case 
also,  he  can  have  his  way,  and  pharmacy  need  not  burden  itself  with 
vain  regrets. 

In  prescribing  opium,  it  is  clear  he  did  not  want  an  exact  dose 
of  the  chemical  morphia — he  prefei'red  the  indefinite  mixture  of 
things  called  opium ;  the  responsibility  of  the  pharmacist  ceased 
with  the  correct  dispensing  of  the  prescription. 

Medicine  has  for  long  demanded  of  pharmacy  standardized 
morphia,  and  standardized  dilutions  of  morphia  and  dilutions  of 
other  definite  substances  employed  as  remedies,  and  they  have  been 
instantly  supplied.  Bodies  of  this  order  lend  themselves  kindly  to 
the  minutest  subdivision  and  very  generally  to  the  most  exact  veri- 
fication. 

But  there  is  a  class  of  pharmaceutical  preparations  very  different 
from  these.  Oddly  enough  these  have  sometimes  been  called 
"simples,"  though  really  amongst  the  most  complex  bodies  in 
nature,  and  it  is  about  these  that  the  pharmaceutical  mind  has  been 
of  late  so  much  exercised — I  venture  to  think  not  always  wisely 
exercised. 

How  often  has  philosophy  experienced  the  futility  of  the  attempt 
to  define  the  undefinable !  Let  me  take  a  less  ambitious  com- 
parison. Because  we  have  contrived  an  instrument  we  call  a 
thermometer,  shall  we  presume  to  measure  the  forces  of  the  uni- 
verse by  the  scales  of  Fahrenheit  or  Reaumur  ? 

There  are  forces  or  modes  of  force  in  nature  other  than  tempera- 
ture ;  there  are  forces  or  modes  of  force  in  opium  other  than 
morphia,  and  in  cinchona  other  than  quinia,  and  in  nux  vomica 
than  strychnia.  How  then  can  we  scientifically  measure  them  by 
any  one  fraction  of  their  respective  potencies  ? 

The  time  may  come  when  the  readings  of  the  thermometers  may 
have  much  greater  significance  than  they  at  present  have.  The 
time  may  come  when  the  proportion  of  quinia  in  bark  may  tell  the 
expert  more  than  it  now  does ;  but  much  has  to  be  done  before 
these  moments  can  be  reached,  and  it  would  be  wise  not  to  antici- 
pate them. 

Would  it  not  be  wiser  to  turn  to  the  natural  processes  by  which 
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deficiences  of  special  knowledge  are  usually  supplied,  and  if  these 
can  be  seen  to  be  in  operation,  rest  content  with  the  hope  that 
results  will  follow  in  proportion  to  the  effort  made  ? 

The  natural  process  by  which  deficiencies  in  medical  knowledge 
can  be  suijplied  appears  to  me  to  be — systematic  medical  research 
conducted  under  such  authority  as  shall  ensure  the  integrity  of  the 
investigation. 

Pharmacy  can  assist  in  this  inquiry,  but  it  cannot  conduct  it. 
Its  part  in  the  work  is  important,  but  secondary.  The  initiation 
of  every  step  rests  with  medicine  propei',  and  Tve  can  do  no  more 
than  assist  with  our  science  and  our  skill. 

I  think  it  might  become  the  duty  of  organizations  that  represent 
pharmacy  to  offer  co-operation  at  the  right  moment,  but  clearly 
that  cannot  be  until  some  movement  within  the  medical  body  indi- 
cates that  organized  work  is  about  to  commence.  Individual 
research  may  be  helped  by  individual  assistance,  as  at  present,  but 
this  "will  accomplish  but  little.  The  hope  is  that  the  profession  of 
medicine  as  a  whole  will  recognise  more  and  more  fully  this  great 
need  of  progress,  and  will  set  its  heads  and  hands  to  range  into 
scientific  form  the  scattered  fragments  of  its  floating  knowledge, 
and  will  authoritatively  inaugurate  a  system  of  research  that  shall 
seek  until  it  shall  discover  a  firm  basis  for  scientific  medicine. 

I  am  not  sure  that  this  is  too  much  to  hope  for.  Within  the 
last  few  weeks  I  have  received  this  pamphlet.  It  is  entitled,  "  The 
Collective  Investigation  Record,"  and  it  informs  me  of  a  Committee 
being  called  into  existence  out  of  the  British  Medical  Association, 
to  institute  some  system  of  collective  investigation  into  certain  of 
the  mysteries  of  disease,  and  that  this  Committee  has  already  com- 
menced its  labours.  It  contains  some  names  most  honourably 
illustrious  in  the  profession,  and  I  am  glad  to  see  among  the  sets 
of  subjects  announced  as  included  in  their  programme,  "  the  collec- 
tion of  evidence  as  to  the  effects  of  certain  remedies." 

I  have  heard  also  that  there  is  some  probability  of  a  chair  being 
created  iu  the  University  of  Cambridge,  the  chief  work  in  connec- 
tion with  which  is  to  be  the  study  of  the  operation  of  medicines  in 
disease.  These  look  like  signs  of  the  systematic  inquiry  to  which 
I  have  alluded ;  and  if  it  were  possible  for  one  or  other  of  our 
pharmaceutical  organizations  to  offer  co-operation  with  either  of 
these  agencies,  I  think  it  might  be  well. 

In  the  meantime,  let  us  jiretend  to  nothing  that  wo  do  not  know, 
lest  we  mislead.  We  know  for  certain  that  all  the  medical  potency 
of  dilute  hydrocyanic  acid  must  depend  upon  the  hydrocyanic  acid 
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that  it  contains  ;  and  let  us  be  scrupulously  careful  to  "  standard- 
ize'* our  solutions  to  the  authorized  strength.  But  as  we  know 
but  little  of  the  medical  potency  of  many  of  the  principles  that 
together  constitute  most  of  our  galenical  remedies,  let  us  forbear 
to  assign  them  a  quasi-potency  which  a  fuller  knowledge  may  show 
to  be  erroneous. 

To  repeat  my  conclusions,  then,  in  a  practical  form  :  I  think 
that  bodies  of  definite  chemical  composition  and  their  dilutions  are 
eligible  for  standardizing ;  but  preparations  of  the  nature  of  vege- 
table infusions,  tinctures,  extracts,  being  for  the  most  part  mixtures 
of  indefinite  and  unknown  agencies,  cannot  be  standardized  without 
risk  of  misleading. 

Whenever  any  one  of  this  latter  class  of  bodies  has  been  so  studied 
that  the  remedial  potencies  and  chemical  properties  of  all  its 
elements  are  declared  l^by  authority  to  be  well  known,  that  one 
passes  from  the  latter  class  into  the  former. 


STANDARDIZED    PHARMACEUTICAL   PREPARATION'S. 
By  D.  B.  Dott,  F.R.S.E. 

The  subject  of  standardized  preparations  is  one  which  has  occu- 
pied a  good  deal  of  attention  within  recent  years,  and  their  intro- 
duction into  the  Pharmacopoeia  has  been  ably  advocated  at  more 
than  one  meeting  of  the  Pharmaceutical  Society.  It  is  not  sur- 
prising that  this  opinion  should  be  widely  maintained  after  what 
has  been  brought  to  light  regarding  the  variation  in  strength  of 
some  of  the  most  powerful  preparations  of  pharmacy  as  these  are 
found  in  the  market.  All  will  agree  that  such  preparations  should 
be  unvarying  in  their  activity  ;  so  that  at  first  sight  it  would  seem 
that  a  system  of  standardizing  is  most  desirable,  and  the  best  way 
of  overcoming  all  difficulties.  It  is,  however,  because  I  believe 
that  the  introduction  of  such  a  system  as  that  referred  to  would  be 
essentially  a  mistake,  that  I  have  been  led  to  lay  before  you  these 
few  remarks,  in  which  I  shall  endeavour  to  establish  the  provision 
I  maintain. 

In  the  first  place  it  is  to  be  observed  that  in  order  to  standardize 
preparations  of  a  drug  it  is  necessary  that  the  amount  of  active 
principle  or  principles  be  capable  of  accui-ate  and  reasonably  easy 
detei'mination.  This  rule  excludes  from  our  consideration  a  large 
section  of  the  'materia  mecUca,  as  there  is  a  host  of  drugs  whose 
active  principles  are  unknown  or  incapable  of  exact  determination. 
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Speaking  generally,   indeed,  it  is  only  practicable  to   standardize 
preparations  of  those  drugs  wliicli  readily  yield  their  active  prin- 
ciples in  a  state  of  comparative  purity.     This  immediately  suggests 
the  question,  Why  not  in  all  cases  employ  solutions  of  the  active 
principles  in  place  of  the  old  galenical  preparations  ?     I  am  con- 
vinced that  this  is  the  true  solution  of  the  problem  as  to  how  incon- 
stancy of  composition  is  to  be  avoided.     No  doubt  we  shall  be  told 
that  many  medical  men  believe  the  tinctures  and  the  like  to  be 
more  efficacious  than  solutions  of  their  active  principles,  and  there 
is  undoubtedly  an   opinion   of  that  kind  more  or  less  prevalent,, 
which  must  be  respected,  although   it  is  held  chiefly  by  the  rank 
and  file,  and  not,  so  far  as  I  am  aware,  by  any  of  the  leading  thera- 
peutists.    It  seems  incredible   that  a  mixture  of  principles,  some- 
times antagonistic,  often  dissimilar,  in  their  mode  of  action,  should 
be  preferable  to  the  principles,  pure  and  simple,  or  to  a  combination 
of  them  to  suit  a  particular  case.     To  use  the  words  of  a  distin- 
gtiished  professor,   "  Pure   alkaloids    of    definite    composition,   and 
therefore  of  unvarying  action,  are  what   the  therapeutist  requires, 
and    the  chemist  who    can    furnish    him    with    these,  and    by  the 
readiest   and   cheapest   methods,    benefits    both    therapeutics    and 
pharmacy  as  much  as  he  who  brings  to  light  a  new  alkaloid."  * 

True,  it  may  be  said,  but  so  long  as  there  is  a  demand  for  these 
galenical  preparations  by  the  profession  and  the  public,  pharmacists 
must  produce  and  supply  them,  and  to  ensure  their  being  of  proper 
strength,  they  must  be  standardized.  Without  doubt,  so  long  as 
the  Medical  Council  inserts  in  the  Pharmacopoeia  a  tincture  of 
opium  as  well  as  a  solution  of  morphia,  and  a  tincture  of  nux 
vomica  as  well  as  a  solution  of  strychnia,  these  tinctures  must  be 
prepared,  but  it  remains  to  be  proved  that  they  ought  to  be  stan- 
dardized. In  nearly  all  cases,  if  a  drug  is  of  proper  quality,  all  the 
preparations  made  from  it  will  likewise  be  of  the  right  strength. 
That  is  to  say,  if  opium  (for  instance)  of  the  B.  P.  standard,  be  used 
for  the  production  of  the  tincture  or  any  other  preparation  which 
is  made  up  to  a  given  bulk,  there  can  scarcely  be  any  error  in  the 
result.  Of  course  the  rule  is  of  universal  api^lication,  that  the 
material  operated  upon  be  of  sufficient  purity,  and  that  the  extrac- 
tion be  carefully  performed.  It  is  said,  however,  that  in  the  case 
of  solid  extracts  there  is  a  source  of  error,  because  the  amount  of 
extractive  matter  varies,  and  that  not  in  direct  proportion  to  the 
amount  of  active  principle.     1   believe  this  is   quite  an  exceptional 

•  Fliaihi.  Joiirii.  I'd],  xiii.  7G2. 
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coudition  of  things,  but  it  is  true  to  some  sliglit  extent  of  opium, 
and  apparently  to  a  more  serious  extent  of  nux  vomica.  To  some 
minds  this  may  suggest  the  necessity  of  standardizing  these  par- 
ticular preparations,  but  to  me  it  rather  appears  a  reason  for  their 
disuse.  In  any  case,  the  question  is  reduced  to  somewhat  narrow 
limits.  I  would  now  refer  to  an  objection  to  standardizing  phar- 
maceutical preparations  which  I  have  never  seen  noted,  but  which 
ought  to  be  emphasised ;  that  is,  that  the  operation  could  only  be 
safely  performed  with  an  amount  of  knowledge  and  experience 
which  would  not  be  always  available.  A  serious  error  in  analysis 
might  lead  to  greater  variations  in  strength  than  the  pre-standard- 
izers  ever  dreamt  of. 

There  is  another  aspect  of  the  question  which  must  be  referred 
to.  An  opinion  seems  to  have  been  formed  in  some  quarters  that  a 
standardized  preparation  is  one  which  has  undergone  a  pi'ocess  of 
purification  or  alteration.  Quite  recently  there  appeared  in  the  lead- 
ing medical  journal  an  elaborate  article  on  standardized  laudanum, 
but  the  result  there  described  is  evidently  not  laudanum,  but  an 
impure  solution  of  morphia  salts. 

Taking  all  the  facts  into  consideration,  I  think  we  ought  to  be 
led  to  the  conclusion  that  no  general  system  of  standardizing  ought 
to  be  introduced  into  the  British  Pharmacopceia. 


A  vote  of  thanks  having  been  pa,ssed  to  the  authors  of  these 
papers. 

Professor  Redwood  said  he  had  listened  with  considerable  interest 
to  these  communications,  and  he  was  prepared  to  go  a  considerable 
way  with  Mr.  Schacht,  at  any  rate  to  the  effect  that  it  was 
important  in  the  interest  of  medicine  that  preparations  of  a  definite 
composition  should  be  used  as  far  as  possible,  and  that  such 
preparations  should  be  standardized,  yet  he  was  anxious  to  show 
that  they  were  called  upon  to  go  farther  than  Mr.  Schacht  seemed 
prepared  to  go  at  present.  Mr.  Schacht  had  laid  down  too,  what 
must  be  admitted,  that  the  practice  of  medicine  was,  to  a  great 
extent,  empirical ;  and  while  nine-tenths,  or  at  any  rate  a  large 
proportion  of  the  medicines  employed  for  the  relief  of  disease,  were 
preparations  the  exact  compositions  of  which  were  unknown,  and 
which  they  had  not  the  means  of  becoming  acquainted  with,  there 
seemed  to  be  an  idea  shadowed  forth  that  all  such  substances  of 
unknown  cooiposition  should  be  excluded  from  the  practice  of 
medicine,  and  if  that  were  so,  all  he  covild  say  was  that  the  practice 
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of  medicine  beicg  at  present  mainly  founded  on  experience,  for 
there  was  nothing  yet  very  substantial  to  depend  upon  with 
reference  to  therapeutics  beyond  the  observations  made  by  medical 
men,  who  employed  various  agents  in  the  treatment  of  disease,  and 
were  not  yet  able  to  determine  entirely  the  mode  of  action  of  the 
remedies  which  were  employed,  it  mattered  not  much,  whether  the 
substances  which  were  found  to  produce  certain  effects  were  of  a 
perfectly  definite  and  known  composition  or  not.  Of  course  it  was 
clear  that  advantage  would  result,  and  that,  in  fact,  every  advance 
in  medical  practice  must  be  founded  upon  the  substances  used  in 
any  particular  case  being,  as  far  as  possible,  identical  with  those 
which  had  been  successfully  used  in  similar  cases  before  ;  that  was 
a  mode  of  reasoning  which  must  be  applicable  to  indefinite  as  well 
as  definite  medicines.  As  he  undei'stood,  what  was  contended  for 
in  connection  with  the  standardizing  of  pharmaceutical  preparations 
was  that  there  should,  as  far  as  practicable,  be  methods  by  which 
their  identity  of  properties  could  be  insured ;  that  in  point  of 
fact,  medicines,  whether  galenical  or  chemical,  should  be  subjected 
to  certain  means  of  examination  by  which  it  could  be  ascertained 
that  they  coincided,  in  certain  properties,  with  the  medicines  in- 
tended to  be  used.  There  were  many  potent  medicines,  the  efficacy 
of  which  was  attributed  to  certain  chemical  principles,  which  were 
definite  and  known,  and  which  were  of  the  nature  of  those  Mr. 
Schacht  had  especially  referred  to  as  being  those  which  he  would 
advocate  the  standardizing  of.  But  with  reference  to  many  of 
those  medicines,  the  effects  which  had  been  produced  by  the  active 
jjrinciples  in  a  separate  state  did  not  at  all  come  up  to  the  efiects 
produced  by  the  preparations  which  contained  those  active  prin- 
ciples associated  with  others.  He  saw  no  reason  why  the  preparations 
of  such  articles  as  opium,  cinchona  bark,  and  other  substances 
which  contained  definite  active  principles,  should  not  be,  as  far  as 
possible,  regulated  so  that  the  proportion  of  active  constituents 
should  be  adjusted,  leaving  others  which  were  less  active  un- 
determined. It  must  bo  admitted  that  this  was  a  defective  method 
of  carrying  out  the  object,  but  it  was  much  better  to  carry  it  out  as 
far  as  practicable  than  to  reject  it  altogether.  Taking  for  instance 
preparations  of  cinchona  bark,  which  he  had  been  actively  working 
upon  for  some  time;  it  had  been  shown  that  medical  men  and 
pharmacists  had  for  a  long  time  been  using  such  preparations  under 
the  idea  that  they  contained  a  certain  proportion  of  the  active 
principles,  but  they  had  been  subsequently  convinced  that  they 
were  very  deficient  in  those  respects,  and  he  saw  no  reason  why, 
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because  tliey  could  not  standardize  every  constituent  in  such  a 
preparation,  they  should  neglect  to  accomplish  the  object  as  far  as 
possible.  He  was  almost  prepared  to  think  at  one  time  that  Mr. 
Schacht's  design  in  objecting  to  standardizing  galenical  preparations 
■was  that  they  should  be  discredited  in  the  estimation  of  medical 
men,  who  should  be  driven  to  use  only  such  medicines  as  were  of  a 
definite  and  known  composition.  He  might  be  mistaken  in  this 
■view,  for  certainly  if  it  were  contemplated  he  did  not  think  it  one 
which  it  was  at  all  desirable  to  promote.  Medical  knowledge  had 
•not  yet  advanced  to  that  position  that  even  with  regard  to  agents 
of  known  composition  they  were  altogether  acquainted  with  the 
modus  operandi  so  as  to  make  therapeutics  anything  like  a  scientific 
subject. 

Mr.  Plowmais^  reminded  the  Conference  that  there  were  three 
papers  now  before  them  for  discussion ;  first,  that  of  Messrs. 
Dunstan  and  Short,  who  unhesitatingly  recommended  standardizing 
the  prepai'ations  of  nux  vomica,  and  the  two  papers  just  read.  Mr. 
Schacht  did  not  advise  the  standardizing  of  any  preparation  other 
than  those  of  a  perfectly  definite  character,  and  Mr.  Dott  went  on 
much  the  same  lines.  He  was  inclined  to  agree  in  the  main  with 
these  two  gentlemen.  For  instance,  opium  was  largely  used  for 
diabetes,  and  the  constituent  which  was  said  to  be  active  in  that 
case  was  codeia,  and  now  codeia  was  extensively  prescribed  for  that 
disease.  What  could  be  more  absurd  than  to  standardize  opium  for 
its  strength  in  morphia,  and  then  give  it  for  diabetes  ?  On  the 
other  hand,  there  were  bodies,  not  so  complex,  which  had  been 
pretty  fairly  exhausted  so  far  as  tlieir  active  ingredients  were 
concerned,  and  in  which  the  physiological  action  of  the  constituents 
had  been  found  to  vary  in  no  respect  from  the  physiological  action 
of  the  whole  drug.  In  these  cases  the  constituents  might  be  taken 
as  a  basis,  and  the  article  standardized  with  confidence.  He 
thought  that  nux  vomica  might  be  one  of  these ;  it  contained 
strychnia,  brucia,  igasuria  and  igasuric  acid.  ITow  brucia  was  one 
of  those  things  which  had  not  yet  been  worked  out,  but  so  far  as 
the  evidence  went,  its  action  did  not  differ  largely  from  strychnia, 
and  nux  vomica  seemed  to  be  one  of  those  drugs  where  standardiz- 
ation might  apply.  There  was  no  doubt  that  medicine  was  largely 
empirical,  but  a  distinction  between  physiological  action  and 
therapeutic  value  must  be  drawn.  There  were  many  drugs  the 
physiological  action  of  which  was  not  known,  and  from  their  nature 
never  could  be  known,  but  the  therapeutical  value  of  which  was 
indubitable,  and  it  was  quite  hopeless  to  attempt  any  standardizing  of 
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these.  He  could  not  agree  witli  oue  statement  in  ^Mr.  Dott's  paper, 
viz.,  that  the  idea  that  tinctures  were  more  efficacious  than  the 
isolated  principles  was  not  held  bj  leading  therapeutists.  He  was 
brought  in  contact  with  some  very  distinguished  therapeutists,  and 
they  certainly  did  think  that  many  drugs,  notably  opium,  had 
remedial  effects  which  could  not  be  obtained  by  any  admixture  of 
alkaloids. 

Ml'.  Hasselby  suggested  that  medicine  was  largely  empirical, 
partly  because  the  same  article  in  medicine  was  not  always  produced. 
It  would  be  very  useful  if  opiu.m  and  certain  other  powei'ful 
remedies  were  standardized,  especially  to  a  man  taking  over  a  new 
business  and  stock.  It  would  be  a  very  great  benefit  to  chemists 
in  examining  their  own  articles  if  there  were  a  process  for 
standardizing  the  tinctures  of  aconite,  belladonna,  and  other  pre- 
parations of  that  powerful  class.  In  the  race  of  competition 
now-a-days,  there  was  a  powerful  pressure  upon  wholesale  houses., 
and  no  doubt,  as  was  shown  by  the  changes  in  the  constitution  of 
some  of  these  old  firms,  and  by  the  admission  of  young  men  of 
ability,  they  were  aiming  at  a  high  standard  of  purity  and  strength, 
so  that  customers  might  depend  on  everything  they  sent  out ;  but 
there  were  other  wholesale  houses  which  could  not  be  so  thoroughly 
depended  on,  and  therefore  chemists  ought  to  be  in  a  position  to 
judge  for  themselves.  He  was  once  waited  upon  by  a  partner  in  a 
wholesale  house,  and  asked  if  he  would  buy  some  camomiles  ;  they 
were  rather  discoloured,  and  he  declined  to  take  them.  The  whole- 
sale dealer  said  he  had  no  patience  with  chemists,  he  could  find  no 
oue  to  buy  these  camomiles,  and  that  he  should  take  them  home 
and  turn  them  into  extract,  which  no  doubt  he  did,  and  sold  it 
throughout  the  country.  He  sincerely  hoped  that  some  of  the 
abler  chemists  would  take  up  the  subject  of  standardizing  these 
tinctures  and  preparations  for  the  benefit  of  those  who  were  not 
quite  so  learned  in  the  matter. 

The  President  said  there  was  one  consideration  j^ut  forward  in 
these  papers,  which  was  very  difficult  to  answer,  namely,  that 
medicine  was  empirical ;  it  was  experience  which  had  guided 
medical  men,  not  their  theoretical  knowledge  of  the  powers  of 
things  which  they  had  administered  as  medicines.  For  instance,  to 
take  such  an  article  as  bismuth,  who  could  by  any  a  j^riori  reasomug 
have  arrived  at  the  conclusion  that  the  preparations  of  that  metal 
would  prove  useful  in  the  many  diseases  for  which  bismuth  was 
now  found  so  valuable  ?  That  was  an  instance  of  the  difficulty  of 
treating  medicinal  agents  in  a  manner  as  scientific  as  they  all  might 
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think  desirable.  Medical  meu  were  therefore  obliged  sometimes  to 
accept  a  drug  Avhich  was  not  quite  understood  as  far  as  its  action  on 
the  system  went,  but  to  be  guided  by  experience  as  to  its  medicinal 
properties,  rather  than  thx'ow  it  over  because  the  reason  it  possessed 
those  jiroperties  was  not  understood. 

Mr.  Martindale  said  he  wished  to  say  in  reply  to  Mr.  Schacbt 
that,  although  with  regard  to  preparations  they  could  not  all  be 
standardized,  when  you  came  to  such  crude  products  as  opium, 
barks,  and  nux  vomica,  which  came  into  the  raarket  perfectly 
valueless  for  alkaloid  manufacture,  there  ought  to  be  some  system 
by  which  they  could  be  examined  and  pronounced  to  be  unfit  to  be 
used  in  medicine.  But  Avhen  you  came  to  other  preparations  it 
must  be  remembered  that  the  standardizing  of  them  would  entail 
a  very  great  deal  of  labour,  and  the  question  was.  How  were 
pharmacists  to  be  repaid  ?  He  feared  the  tendency  would  be  to 
throw  a  great  deal  of  the  trade  into  the  hands  of  the  wholesale 
manufacturer.  In  such  cases  competition  would  come  in,  and  in 
the  case  of  opium,  for  instance,  the  preparations  might  be  stan- 
dardized by  the  proportion  of  morphia  with  the  omission  of  codeia 
altogether.  The  same  with  regard  to  tiuctures  of  bark.  The 
compound  tincture  might  be  made  containing  so  much  cinchonine, 
and  it  would  only  be  worked  up  to  a  certain  strength  in  that 
constituent,  which  was  supposed  to  be  the  active  princij^le  in  pale 
bark.  His  view  was  that  they  should  exclude  bad  drugs  from  being 
employed  by  Pharmacopoeia  tests,  rather  than  standardize  the 
preparations  in  the  Pharmacopoeia. 

Mr.  Gekrard,  whilst  in  favour  of  standardizing  whei-e  it  could  be 
properly  applied,  saw  a  great  many  obstacles  in  the  way  of  the 
process  being  carried  out  to  any  great  extent.  There  were  but  very 
few  drugs  in  the  Pharmacopoeia  which  admitted  of  it  with  any 
degree  of  accuracy.  Scammony  might  be  standardized  for  resin, 
and  perhaps  elaterium  for  elaterine,  and  perhaps  belladonna  for 
atropine,  or  the  mixed  alkaloids,  considering  that  the  alkaloids  were 
all  of  the  same  molecular  weight ;  but  with  reference  to  nux  vomica, 
he  felt  a  certain  amount  of  doubt,  as  the  principal  alkaloids, 
strychnia  and  brucia,  were  not  always  present  in  uniform  proportion. 
Again,  the  alkaloids  of  opium  and  of  cinchona  barks  admitted  of  a 
certain  degree  of  standardizing,  as  mentioned  by  Mr\  Martindale, 
where  the  total  percentage  of  alkaloid  could  be  mentioned  with 
special  reference  to  morphia  in  the  one  and  quinia  in  the  other. 
But  how  was  it  proposed  to  deal  with  the  question  of  maintaining 
these    galenical   preparations    to   the   standards    when    they   were 
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prepared,  because  most  were  subject  to  change  ?  The  tiucture  of 
to-day  was  not  the  same  as  it  was  twelve  months  ago.  No  doubt 
the  active  principles  were  involved  in  changes,  and  became  to  some 
extent  destroyed,  and.  he  did  not  see  how  this  difficulty  was  to  be 
met.  He  was  inclined  to  think  that  the  subject  would  have  to  be 
entered  into  far  more  fully  and  carefully  than  it  had  been  as  yet. 

Mr.  ScHACHT  was  glad  to  find  the  difference  between  Professor 
Redwood  and  himself  was  one  after  all  simply  of  degree.  He  was 
quite  content  to  leave  it  to  the  pi'actical  wisdom  of  his  fellow 
pharmacists,  of  whose  views  he  hoped  the  Professor  was  a  fair 
exponent.  Professor  Redwood  agreed  in  thinking  that  certain 
things  should  be  standardized,  but  wished  him  to  go  a  little  further 
than  the  limit  he  had  laid  down.  Of  course  that  was  simply  a 
practical  question,  and  at  the  end  of  his  paper  he  ventured  to  say 
that  as  far  as  knowledge  was  obtained  with  reference  to  any  complex 
body,  more  especially  therapeutic  and  physiological  knowledge,  to 
the  extent  of  enabling  them  to  determine  the  therapeutic  value  of 
every  ingredient  in  it,  then  it  became  a  standardizable  article.  Mr. 
Plowman  seemed  to  be  of  opinion  that  nux  vomica  was  such  a  body, 
that  they  knew  enough  of  it  chemically,  and  that  enough  was 
known  of  it  medically  to  enable  some  authority  to  declare  how 
preparations  of  nux  vomica  should  be  standardized.  To  that  very 
case  he  took  exception,  and  had  done  so  before  on  these  grounds. 
They  knew  a  great  deal  about  strychnia,  but  his  impression  was 
that  brucia  had  never  been  experimented  ujDon,  for  the  simple 
reason  that  it  had  never  been  obtained  pure ;  commercially  it 
certainly  had  not,  and  he  thought  it  very  doubtful  whether  it  had 
ever  been  seen  by  the  men  of  science  in  a  perfectly  pui"e  state.  He 
Avas  quite  convinced,  therefore,  that  there  had  been  but  a  very 
imperfect  knowledge  obtained  of  its  therajoeutic  value.  Now,  to  go 
a  little  further,  had  the  matter  been  studied  in  its  relation  to  the 
■effect  one  element  might  have  on  the  other,  given  simultaneously 
as  they  would  be  given  in  the  case  of  prescribing  preparations  of 
nux  vomica  ?  It  certainly  had  not,  and,  therefore,  there  were  no 
means  of  enabling  the  real  value  of  the  preparation  to  be  ascertained 
by  any  process  at  present  known.  The  relation  between  these  two 
potent  ingredients  was  not  yet  ascertained ;  they  did  not  know  in 
two  separate  samples  of  nux  vomica  what  the  proportion  between 
the  two  alkaloids  would  be,  but  all  experience  showed  that  they 
would  be  different.  So,  therefore,  to  standardize  an  article  which 
resulted  from  the  manipulation  of  nux  vomica  by  tlic  amount  of  one 
of  its   ingredients  seemed  to  him  distinctly  unscientific.     On  that 
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ground  it  -n-as  lie  was  opposed  to  the  idea  of  standardizing  galenical 
prejmrations.  Professoi*  Redwood  seemed  to  think  they  were  called 
upon  to  go  further  in  this  process  of  standardizing.  But  by  whom- 
were  they  called  upon  ?  The  medical  profession  could  not  do  so ; 
they  had  no  i-ight  to  do  so ;  they  had  not  done  their  part  of  the 
work ;  they  had  no  right  to  ask  pharmacy  to  go  ahead  of  medicine. 
If  medical  men  wanted  strychnia,  and  very  likely  if  they  wanted 
brucia,  they  could  have  it;  if  they  wanted  anything,  they  could 
have  it ;  but  they  must  make  the  first  move  themselves  towards 
exact  remedies.  It  was  not  for  pharmacists  to  supply  them  with 
standardized  products  before  they  were  wanted.  A  mere  stan- 
dardizing of  a  preparation  by  the  amount  of  one  or  more  of  the 
alkaloids  it  contained  would  be  misleading.  It  was  giving  an 
adventitious  value  to  the  preparation,  which  it  did  not  necessarily 
possess,  and  was  thus  worse  tlian  unscientific.  He  did  not  blame 
the  medical  profession  for  being  empirical ;  they  were  and  must  be 
empirical  in  the  treatment  of  disease.  They  did  not  know  the 
specific  operations  of  the  essential  principles  of  opium;  they  gave 
the  opium,  because  they  knew  that  on  many  occasions  opium  did 
good,  not  because  they  knew  the  operation  of  each  ingredient. 
That  was  the  difference  between  empiricism  and  exact  science. 
Why  should  pharmacists  be  so  wonderfully  anxious  to  supply  a 
blank  in  medical  science,  when  they  were  not  asked  to  do  so  r 
Medical  men  prescribed  extract  of  opium ;  if  they  wanted  morphia 
or  codeia,  let  them  prescribe  it.  At  the  same  time  he  did  not  want 
to  drive  the  profession  to  using  nothing  but  exact  remedies,  but  he 
wanted  as  much  knowledge  as  possible  to  be  gained  about  every- 
thing, and  if  medical  men  and  pharmacists  together  could  find  out 
all  about  opium,  let  them  use  their  knowledge  by  all  means,  for 
then  it  would  be  an  exact  remedy ;  but  until  that  time  arrived  he 
objected  to  attempting  the  impossible. 

Mr.  Plowman  added  in  explanation  that  he  intended  to  refer 
before  to  some  things  which  should  be  standardized,  and  some 
which  should  not,  and  he  thought  nux  vomica  might  perhaps  be 
standardized.  He  meant  to  imply  that  it  was  about  on  the  border 
line. 

Mr.  DoTT  said  his  position  was  simply  this  :  he  could  not  under- 
stand how  one  could  staudar-dize  a  galenical  preparation  by  estima- 
ting the  amount  of  alkaloid  it  contained,  if  the  activity  were  not 
due  to  that  alkaloid.  The  very  fact  of  adopting  that  as  a  means 
of  standardizing  was  a  tacit  ndmission  that  the  activity  was  due 
to  the  alkaloid.     Some  misunderstanding  had  arisen  from  using  the 
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word  staudardiziug.  Every  one  would  admit  that  drugs  ought  to  be 
up  to  a  certain  standard  o£  purity  and  genuineness.  What  he  said 
was  solely  with  reference  to  preparing  tinctures  or  other  prepara- 
tions stronger  than  they  ought  to  be,  and  then  after  finding  the 
amount  of  alkaloid  or  other  constituents  in  the  tincture,  diluting  to 
the  required  extent.  With  regard  to  medical  opinion  as  to  the 
value  of  tinctui'e  of  opium  and  other  preparations  of  opium  com- 
pared to  the  alkaloids  themselves,  generally  speaking,  medical 
opinion  on  those  points  was  probably  wrong.  The  medical  pro- 
fession was  the  most  prejudiced  of  all  professions,  and  he  could 
point  out  hundreds  of  instances  in  which  ideas  once  firmly  held 
had  been  exploded  ;  for  instance,  with  regard  to  the  use  of  chloro- 
form prepared  from  methylated  alcohol  and  from  pure  alcohol,  and 
other  things  of  that  kind.  One  instance  was  the  popular  belief, 
which  was  held  by  many  medical  men,  that  tincture  of  opium  was 
valuable  in  diarrhoea,  but  morphia  solution  was  not,  whereas  it  was 
perfectly  well  known  to  others  that  solution  of  morphia  was  just 
as  eflBcacious. 

The  Conference  then  adjourned. 


Wednesday,  August  loiJt,  1884. 

The  chair  was  taken  at  half-past  ten  by  the  President. 
The  first  paper  read  was  on — 

A  FOSSIL  ALOE  FROM  THE  WEALDEN. 

By  G.  A.  Keyworth,  F.C.S. 

When  moving  among  the  shingle  which  lies  beneath  the  cliff's  of 
Hastings,  we  may  sometimes  observe  certain  curious  stony  masses 
of  paler  or  darker  shades  of  brown,  rounded  by  the  roll  of  the 
waves  and  perforated  with  numerous  longitudinal  furrows  which 
are  studded  with  minute  glittering  crystals.  At  first  sight  these 
furrovvs  might  suggest  the  boring  action  of  a  teredo  upon  some 
pieces  of  floating  timber,  but  these  masses  are  in  reality  portions 
of  the  stem  of  a  fossil  plant  belonging  to  the  endogenous  or  mono- 
cotyledonous  order,  having  leaves  with  parallel  veins.  This  great 
division  of  the  vegetable  kingdom,  represented  in  the  temperate 
zone  by  grasses  and  herbaceous  plants,  rises  as  we  approach  the 
tropics  to  the  lofty  palm,  the  bamboo,  and  the  aloe,  including 
numerous  trees  of  extreme  usefulness.     One  of  the  stony  masses 
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before  you  lias  upon  its  sui-face  portions  of  tlie  original  bark 
•changed  into  a  brittle  jet.  It  was  taken  tluis  out  of  the  sandstone 
cliff",  and  fortunately  preserved  by  the  workmen.  These  stony 
masses  consist  of  silica  or  Hint  with  a  trace  of  iron,  and  are  almost 
entirely  soluble  in  hydrofluoric  acid.  Under  the  microscope  the 
whole  is  seen  to  consist  of  small  crystals  of  quartz  six-sided  prisms 
with  six-sided  pyramids  at  both  ends.  (I  have  repeated  an  ex- 
periment made  by  Professor  Goppert,  of  Breslau,  in  imitation  of 
the  natural  process  of  petrifaction  or  fossilizatioii,  by  steeping  a 
slice  of  pine  wood  in  solution  of  ferric  sulphate,  drying  it,  and  then 
burning  off*  the  carbon.  The  ferruginous  residue  shows  the  ligneous 
■structure.)  This  fossil  has  long  been  known  as  the  Endogenites 
Erosa,  a  name  invented  probably  by  Dr.  Mantell,  a  geologist  of 
great  eminence,  who  devoted  himself  to  the  geology  of  the  south- 
eastern portion  of  England.  The  name  was  well  chosen,  as  re- 
ferring merely  to  the  eroded  endogenous  cells  which  are  so  con- 
spicuous. Some  have  thought  that  these  fossils  belonged  to  the 
palms,  or  to  a  gigantic  rush,  or  to  the  cactus,  or,  with  Mr.  Dixon, 
a  distinguished  Sussex  geologist,  to  the  tree  ferns.  Mr.  S.  H. 
Beccles,  F.R.S.,  an  eminent  local  geologist  and  savant,  was  for- 
tunate enough  to  find  a  fossil  leaf  "  iu  situ  "  with  a  portion  of  the 
stem,  near  the  White  Rock  at  Hastings.  The  leaf  is  lanceolate, 
and  resembles  that  of  the  aloe,  and  he  considers  that  the  great 
American  aloe  is  the  nearest  living  representative  of  this  ancient 
fossil.  When,  we  may  ask,  did  these  fossil  stems  bend  before  the 
sultry  breeze,  and  when  did  the  sap  fill  these  furrows  ?  The 
answer  to  these  inquiries  will  take  us  back  into  the  remote  past, 
towards  the  earlier  conditions  of  that  globe  on  which  we  live.  The 
generosity  of  Sir  Thomas  Brassey  has  adorned  our  Town  Hall  with 
an  exquisite  piece  of  sculpture,  representing  Edith,  the  betrothed 
of  Harold,  finding  his  dead  body  upon  the  battle  field,  after  that 
memorable  conflict  which  crowned  the  Norman  arms  with  victory. 
At  a  distance  of  some  eight  centuries,  crowded  with  human  history, 
this  great  event  seems  to  us  very  remote,  yet  what  a  mere  span 
when  compared  with  the  vast  periods  during  which  the  material 
itself  of  this  work  of  art  was  being  formed.  The  slow  deposition 
of  chalk  in  sea  water,  its  consolidation  and  upheaval,  and  conver- 
sion into  statuary  marble  by  the  heat  of  intruded  igneous  rocks. 
The  fossil  before  us  was  a  living  ti'ee,  flourishing  with  grace  and 
beauty  in  this  very  neighbourhood,  at  a  period  long  previous  to 
the  chalk  era,  under  conditions  known  as  those  of  the  Wealden,  so 
■called  because  first  studied  in  the  south-eastern  portion  of  England, 
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called  the  Weald  from  its  ancient  forests.  The  Wealdeu  was  a 
fresh-water  formation  (shown  in  this  map)  deposited  in  the  delta 
of  one  or  more  large  rivers,  flowing  from  the  north-west,  entering 
the  lao-oon  near  the  site  of  Oxford  and  extending  to  Central 
France,  the  whole  area  being  some  twenty  thousand  square  miles. 
It  was  laid  upon  a  previous  Oolitic  floor,  produced,  together  with 
other  secondary  formations,  after  the  close  of  the  Coal  period.  The 
Australian  Continent  presents  now  an  area  analogous  to  what  thi.- 
Oolitic  floor  was  before  the  Wealden  lake  commenced,  its  kangaroos 
being  representative  survivals  of  the  mammalian  life  of  that  period. 
Portions  of  the  sandy  shoals  of  the  AVealden  lagoon  were  occasion- 
ally left  dry,  and  show  us  now  ripple  marks  from  ancient  currents, 
and  sometimes  the  footprints  of  air-breathing  animals  of  the 
strange  amphibious  unwieldly  forms  pictured  on  these  sheets,  and 
restored  with  great  skill  at  the  Crystal  Palace  lake.  The  Iguano- 
don,  Hyloeosaurus  and  Megalosaurus,  gigantic  lizards.  The  Ptero- 
dactyl, a  flying  lizard,  was  a  Saurian  reptile  with  the  bones  of 
the  forearm  and  hand  singularly  elongated  like  those  of  the  bat, 
while  light  and  hollow  as  in  the  bird,  thus  giving  the  power  of 
rapid  flight  and  probably  of  swimmiug.  Remains  of  some  have 
been  found  in  the  Kentish  Chalk  as  large  as  the  albatross,  Avith 
wings  fifteen  or  eighteen  feet  in  expanse.  The  skilled  compara- 
tive anatomist  can  sometimes  from  a  single  new  bone  describe 
the  animal  to  which  it  must  have  belonged.  A  remarkable 
instance  of  this  profound  knowledge  was  shown  by  Cuvier,  to 
whom  Dr.  Mantell  submitted  some  strange  fossil  teeth  found  by 
his  wife  on  a  roadside  stone  heap  near  Cuckfield,  in  1822.  Cuvier 
pronounced  them  to  be  teeth  of  a  new  animal,  a  large  herbivorous 
reptile  (the  Iguanodon),  an  opinion  confirmed  by  subsequent  dis- 
coveries. Dr.  Mantell  then  visited  the  museum  of  the  Royal 
College  of  Sui'geons,  and,  assisted  by  Mr.  Clift,  found  a  close 
resemblance  in  the  teeth  of  the  modern  Iguana  of  tropical  America 
and  the  West  Indies. 

The  fishes  were  chiefly  of  the  Ganoid  and  Placoid  orders.  A 
portion  of  one  of  these,  the  Lepidotus  Mantelli,  with  its  enamelled 
scales,  is  before  you.  It  was  allied  to  the  Gar-pike  of  the  American 
rivers.  The  whole  body  was  covered  with  large  thick  rhomboidal 
scales,  coated  on  the  exposed  side  with  enamel.  These  fishes  lived 
either  in  the  lagoons  of  this  great  delta  or  at  the  mouth  of  the 
estuaries  entering  the  sea.  The  trees  of  this  region,  growing  upon 
the  drier  portions  of  the  surface,  consisted  of  various  Pines,  Cycads, 
Ferns,  witli  Palms,  and,  as  Ave  see,  the  Aloe.     The  climate  was  sub- 
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tropical.  We  must  imagine  a  large  area  of  saudy  shoals  and  damp 
meadows,  resembling  probably  the  existing  delta  of  the  African 
Niger,  which  stretches  into  the  interior  for  more  than  one  handred 
and  seventy  miles,  and  covers  some  three  handred  miles  along  the 
coast.  The  sand  thus  carried  by  currents  age  after  age  slowly 
accumulated,  together  with  mud;  and  thus,  aided  by  a  sinking 
process,  the  Hastings  sand  formation  was  deposited,  together  with 
other  formations  of  sand  and  clay,  the  thickness  of  the  whole 
Wealden  series  being  estimated  by  Lyell  at  two  thousand  feet. 
Great  changes  then  followed.  The  Wealden  formation  descended 
beneath  the  ocean,  and  upon  it  commenced  the  slow  deposit  of  that 
chalk  which  we  see  at  Dover,  Folkestone,  and  Beachy  Head.  When 
in  the  course  of  an  enormous  period  this  chalk  had  been  deposited, 
it  was  slowly  upheaved  to  form  the  vast  ridge  of  the  North  and 
South  Downs.  A  scalping  and  sculpturing  process  now  set  in, 
effected  by  the  agency  of  ice  and  streams  of  water,  and  laying  bare 
the  Hastings  sandstone  formation.  How  difficult  to  realize  all 
this,  and  how  strange  to  reflect  on  the  long  imprisonment  of  these 
fossils,  their  burial  dating  countless  ages  fast  locked  in  the  sand- 
rock  whose  crown  was  now  an  ocean  floor  rearing  a  mighty  burden 
of  chalk,  the  uprising  of  the  whole  of  which  is  seen  in  the  bent  and 
distorted  Hastings  sand  strata  ! 

The  denudation  referred  to  removed  the  chalk  from  the  wide 
area  of  Pevensey  Level,  the  Hastings  coast,  the  Pett  Level  by 
Rye  to  Folkestone,  and  far  inland  behind,  extending  westwai'ds 
into  Hampshire.  At  Tunbridge  Wells  a  hard  bed  of  white  sand, 
occurs,  belonging  to  the  Wealden  formation,  which  occasions  the 
picturesque  scenery  of  the  High  Rocks  and  other  resorts.  To  the 
sandrock  Hastings  is  indebted  for  much  of  the  charms  of  its 
scenery.  The  warm  tints  of  paler  or  darker  brown,  often  seen  in 
relief  against  a  sapphire  sky,  give  effects  of  light  and  shade  which 
attract  the  pencil  of  the  artist :  the  hills  and  valleys  with  rounded 
outlines  clothed  with  verdure  give  variety  to  the  Sussex  landscape. 
The  Castle  Hill  at  Hastings  consists  chiefly  of  what  is  known  as 
Ashdown  sand,  surrounded  by  some  Wadhurst  clay  on  the  north. 
The  sand  has  been  excavated  for  some  hundreds  of  yards  in  the 
windings  of  the  St.  Clement's  Caves.  The  East  Cliff,  with  its 
fine  outline,  is  composed  in  the  same  manner.  The  Lovers'  Seat 
is  placed  in  a  nook  of  the  Ashdown  sand  overlying  Fairlight  clay. 
The  beautiful  glens  of  Ecclesbourne,  Covehurst,  and  Fairlight, 
have  been  carved  by  running  water  out  of  the  same  materials. 
The  Dripping  Well  gives  its  little  stream  over  a  ledge  formed  by 
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liardcned  beds  of  Aslidown  sand;  and  Old  Roar,  to  the  north  of 
Hastings,  said  to  have  formerly  had  a  fall  of  forty  feet,  trickles 
over  a  similar  ledge  of  hardened  sandrock  in  the  Wadhurst  clay. 

At  Bovey  Tracey,  near  to  Newton  Abbott,  in  Devonshire,  sur- 
rounded by  the  granite  and  other  rocks  of  Dartmoor,  is  a  barren 
tract  of  land  which  is  an  ancient  fossil  lake  bed  as  it  existed  after 
tlie  chalk  period.  It  is  remai'kable  as  being  the  only  instance  of 
tlie  kind  known  in  Great  Britain.  A  lake  of  the  size  of  Winder- 
mere existed  there,  fed  by  streams  fi'om  Dartmoor,  carrying  down 
the  finely  ground  granite  and  vegetable  matter,  and.  forming  now 
a  bed  of  fine  clay,  used  with  great  success  there  in  the  manufacture 
of  pottery.  The  lignite  or  imperfect  coal  into  which  the  vegetable 
matter  was  converted,  contains  iron  pyrites,  and  emits,  conse- 
quently, a  sulphurous  odour  on  burning,  but  it  has  been  applied  to 
tbe  baking  of  the  pottery.  The  lake  was  surrounded  by  willows 
aT)d  the  dwarf  birch,  together  with  many  coniferous  trees  of  the 
Californian  Wellingtonia  type,  also  ferns,  vines,  figs,  dates,  and 
laurels,  with  water  lilies.  The  cinnamon  and  palm  also  grew 
there.  It  has  been  inferred  that,  on  the  whole,  a  sab-tropical 
climate  then  prevailed  in  Devonshire. 

Previous  to  the  year  1872  nothing  was  known  of  the  strata 
lying  beneath  the  Wealden  centre.  In  anticipation  of  the  visit 
of  the  British  Association  to  Biighton,  Mr.  Henry  Willett  then 
suggested  the  celebrated  subw-ealden  boring,  with  the  twofold 
object  of  ascertaining  the  nature  and  thickness  of  the  underlying 
strata,  and  also  whether  coal  strata,  as  in  Belgium  and  the  Boulon- 
nais  district  in  France,  extend  across  the  Channel  in  this  direction. 
Any  additions  to  our  coal  seams  are  of  grave  importance  when  we 
remember  that  our  national  prosperity  is  largely  dependent  upon 
clieap  and  abundant  coal,  the  consumption  of  which  is  steadily 
increasing  by  land  and  sea  with  the  extension  of  steam  power. 
Subscriptions  came  rapidly  in,  and  the  boring  was  commenced  in 
August,  1872,  on  the  estate  of  Mr.  J.  C.  Mappin,  at  Netherfield, 
near  Battle,  by  Mr.  J.  A.  Bosw^orth,  who  attained  a  depth  of  three 
hundred  and  twelve  feet.  At  the  close  of  the  following  year  the 
work  was  transferred  to  the  Diamond  Rock  Boring  Company,  and 
carried  seven  hundred  and  six  feet  further.  An  accident  to  the 
rods  now  involved  a  new  bore  hole,  which  was  commenced  in 
February,  1875,  and  was  extended  to  a  depth  of  one  thousand  nine 
hundred  and  five  feet,  when  another  accident  occurred,  and  the 
work  was  abandoned.  The  second  hole  had  at  first  a  diameter  of 
eight  inches,   from   which  a  solid  core  of    rock  seven  inches   in 
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diameter  was  extracted.  The  size  of  the  hole  was  lessened  as  often 
as  it  became  necessary  to  line  it,  until  at  last  the  diameter  was 
only  two  inches,  yielding  a  one-inch  core.  The  boring  first  passed 
through  clay  and  shales,  and  at  one  hundred  and  twenty-five  feet 
a  bed  of  gypsum  was  reached  forty-three  feet  thick.  The  rest  of 
the  strata  consisted  chiefly  of  sandstones  and  shales.  Mr.  J.  E.  H. 
Peyton,  F.G.S.,  of  St.  Leonards,  gave  much  assistance  in  examining 
the  cores  from  the  drill  and  collecting  the  fossils.  Some  important 
additions  to  geological  science  were  made  by  this  boring,  and 
Sussex  was  raised  to  a  place  in  the  "Mineral  Statistics,"  a  shaft 
having  been  sank  near  for  the  purpose  of  extracting  the  gypsum, 
and  from  this  "  Subwealden  Mine"  two  hundred  and  thirty-four 
tons  of  gypsum,  valued  at  £70,  were  raised  in  1876.  The  mine  is 
now  worked  with  success  on  an  extensive  scale,  the  gypsum  being 
of  superior  quality.  This  is  the  only  mine  of  any  kind  in  Sussex, 
where,  three  centuries  since,  the  woods  resounded  with  the  clang 
of  heavy  hammers  and  the  roar  of  furnaces,  whose  glow  was  con- 
spicuous by  night.  The  manufacture  of  iron  from  the  ferruginous 
sands  and  clays  of  the  Wealden,  commenced  by  the  Romans,  was 
at  this  period  the  most  important  in  Great  Britain. 


The  President  proposed  a  vote  of  thanks  to  Mr.  Keyworth  for 
this  very  interesting  paper  on  the  fossil  aloe.  The  geological  subject 
was  hardly  within  the  usual  range  of  the  Conference,  but  as  this 
paper  came  from  a  gentleman  so  well  known  as  a  local  authority, 
and  who  had  given  such  an  interesting  account  of  the  geology  of 
the  locality,  they  were  much  obliged  to  him. 

Mr.  Borland  said  as  this  paper  contained  a  considerable  amount 
of  Information  about  the  Wealden  formation,  it  was  interesting  to 
those  who  came  from  a  part  of  the  kingdom  which  was  very  much 
below  the  Wealden.  But  to  return  to  questions  more  connected 
with  the  Conference,  he  would  ask  Mr.  Keyworth  what  were  the 
grounds  upon  which  this  fossil  was  considered  to  be  an  aloe.  He 
stated  that  the  leaf  was  lanceolate.  He  had  always  understood  that 
the  aloes  had  a  broadly  subulate  leaf,  not  lanceolate,  and,  therefore, 
if  this  were  really  a  lanceolate  leaf,  he  could  scarcely  consider  it  as 
belonging  to  the  aloe  tribe.  He  should  like  to  have  a  description 
of  the  transverse  section  of  the  fossil,  and  then  of  the  leaf,  and  they 
would  then  be  in  a  position  to  judge  whether  there  was  sufficient 
evidence  for  placing  it  in  the  list  of  aloes.  Then  he  should  also  like 
to  know,  if  it  really  was  an  aloe,  whether  there  was  any  reason  to 
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suppose  that  the  graminivorous  creatures  of  tbe  period  used  it  for 
therapeutical  purposes. 

Mr.  Holmes  remarked  that  Mr.  Key  worth  mentioned  the  fossil 
aloe  as  being  the  nearest  representative  of  the  great  American  aloe. 
The  name  "  American  aloe  "  being  commonly  applied  to  a  plant  of  a 
different  natural  order,  viz.,  Agave  americana,  it  was  desii'able  to 
know  whether  Mr.  Keyworth  intended  this  plant  or  the  Aloe  vul- 
garis by  the  term  "  great  American  aloe."  Mr.  Keyworth  had 
mentioned  the  occurrence  of  a  jet-like  substance  in  the  bark  of  the 
aloe ;  this  would  seem  to  indicate  more  relationship  with  the  genus 
Draccena,  several  of  the  plants  of  this  genus  yielding  resins.  When 
at  Whitby  a  short  time  ago,  he  had  noticed  pieces  of  jet  in  a  fossil 
trunk  protruding  from  a  boulder,  vs^hich  seemed  to  indicate  that  jet 
was  of  the  nature  of  a  fossilized  resin. 

Mr.  Keyworth,  in  reply,  said  he  must  apologise  for  bringing  for- 
T\'ard  a  paper  which  was  not  strictly  pharmaceutical.  For  a  long 
time  he  thought,  with  Mr.  Dixon,  that  it  was  a  palm  or  tree  fern ; 
but  then  he  fell  in  with  Mr.  Beccles,  who  at  once  said  it  was  an  aloe, 
because  he  found  a  leaf  in  situ  which  belonged  to  the  aloe.  He  told 
him  that  he  was  perfectly  familiar  with  the  American  aloe,  and  he 
had  one  in  his  possession  at  one  time  of  very  great  size,  so  that  he 
knew  the  leaf  perfectly  well.  One  gentleman  had  found  fault  with 
the  word  "lanceolate"  as  applied  to  the  leaf,  but  having  investi- 
gated several  authorities,  he  came  to  the  conclusion  that  on  the 
whole  that  was  the  right  word.  No  doubt  most  people  applied  the 
word  aloe  to  another  plant — the  Adam's  needle,  or  yucca,  which 
had  a  sharp-pointed  leaf,  more  like  a  lance.  He  much  regretted 
that  he  had  not  been  able  to  biding  the  leaf,  but  he  had  little  doubt 
on  the  subject,  because  Mr.  Beccles  was  really  a  thoroughly  scientific 
man,  and  well  versed  in  the  subject. 


The  next  paper  read  was — 

ON  HYMENODICTYONINE,  AN  ALKALOID  FROM 
EYMilNOBlGTYON  EXCEL  SUM. 

By  W.  a.  H.  Naylor,  F.C.S. 

A  year  ago  I  had  the  honour  of  submitting  to  the  members  of  the 
British  Pharmaceutical  Conference  "  Additional  Notes  on  the  Bitter 
'Pviaciple  oi  Hymenodictyon  Excelsum.^' *     The  paper  contained  an 

*  Pharm.  Journ.   [.3] ,  xiv.  311 ;    Year-Book,  1883,  p.  492. 
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account  of  the  methods  by  -which  the  alkaloid  could  be  extracted, 
from  the  bark,  its  physical  characters  and  more  important  properties, 
and  an  intimation  of  its  empirical  formula,  concluding  with  a  de- 
scription and  the  centesimal  composition  of  a  neutral  body  which 
had  been  isolated  during  the  process  of  extraction. 

In  continuing  the  investigation  the  experiments  have  been  directed 
towai'ds  determining  the  molecular  weight  of  the  alkaloid,  and  the 
present  communication  is  intended  to  supply  data  from  which  the 
rational  formula  of  the  body  may  be  adduced.  Its  basicity  in  the 
first  instance  was  sought  to  be  ascertained  from  an  examination  of 
the  compound  produced  by  its  combination  with  monobasic  mineral 
acids.  These  salts  were  pi'epared  from  the  surplus  stock  that  sup- 
plied the  material  from  which  on  combustion  the  empirical  formula 
referred  to  was  deduced.  As  the  results  obtained  exhibited  im-- 
possible  relations  in  the  ratios  between  the  base  and  the  respective 
acids,  it  was  decided  to  conduct  the  operations  involved  in  the 
preparation,  purification,  and  desiccation  of  the  alkaloid,  under  im- 
proved conditions. 

A  fresh  supply  was  procured  by  exhausting  with  chloroform  a 
mixture  of  lime  and  bark  air-dried,  and  withdrawing  the  base  from 
solution  by  agitation  with  weak  sulphuric  acid.  From  the  acid 
solution  it  was  separated  by  caustic  soda.  It  was  thoroughly  washed 
with  cold  water  and  taken  up  by  ether  ;  evaporation  and  resolution 
in  the  solvent  twice  repeated  sufficed  to  yield  it  in  a  state  of  purity. 

Special  attention  is  here  directed  to  the  circumstance  that  the  process 
of  evaporation — aqueous,  alcoholic,  ethereal — throtighout  this  investiga- 
tion was  carried  on  in  vacuo. 

The  same  statement  applies  to  the  drying  of  the  various  products, 
unless  otherwise  specified. 

The  base  when  purified  from  ether  corresponded  to  the  description 
of  the  alkaloid  previously  given,  and  confirmed  its  behaviour  towards 
reagents.  An  additional  observation  of  considerable  interest  has 
to  be  recorded,  viz.,  that  by  an  extremely  slow  evaporation  of  its 
ethereal  solution  it  assumed  a  distinctly  crystalline  form.  Practical 
etfect  may  be  given  to  the  condition  by  putting  a  little  of  the  ethereal 
solution  in  a  test  tube  and  stoppering  it  with  a  cork  through  which 
a  pin-hole  has  been  drilled.  After  the  lapse  of  a  fortnight  the 
residue  when  examined  microscopically  will  reveal  an  abundance  of 
well- developed  acicular  crystals.  A  new  and  striking  reaction  of 
the  base  with  sulphuric  acid  was  also  noted.  When  placed  in  con- 
tact with  this  acid,  the  solution  by  transmitted  light  assumed  a  lemon 
yellow  colour,  passing  to  a  wine-red  and  ultimately  a  deep  claret ; 
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by  reflected  light  it  presented  a  bronze  appearance.  The  fluor- 
escence was  accompanied  by  the  disengagement  of  sulphurous  acid. 
On  combustion  the  purified  and  dried  alkaloid  gave  the  following 
numbers : — '362  gram  of  substance  burnt  with  oxide  of  copper  in  a 
current  of  oxygen  gave  1"05  gram  of  carbonic  acid  and  '365  gram  of 
water  equivalent  to — 

^Carbon 79-10  per  cent. 

Hydrogen 11-20      ,, 

The  nitrogen  determination  was  vitiated  by  the  accidental  intro- 
duction of  a  little  air  towards  the  end  of  the  operation.  Subsequent 
results  showed  an  error  of  nearly  half  per  cent,  in  excess  of  theory. 

Flatiniim  Salt. — This  salt  was  precipitated  as  a  yellow  amorphous 
powder  from  a  neutral  or  feebly  hydrochloric  acid  solution  in  alco- 
hol on  the  addition  of  an  alcoholic  solution  of  perchloride  of  platinum. 
It  was  not  appreciably  soluble  in  cold  alcohol,  and  refused  all  at- 
tempts which  were  made  to  induce  crystallization. 

Analysis  furnished  the  following  numbers:  — 

1.  '499  grm.  of  substance  gave  on  combustion  '6705  grm.  of  car- 
bonic acid  and  •2461  grm.  of  water. 

2.  -411  grm.  of  substance  gave  on  combustion  '5467  grm.  of 
carbonic  acid  and  '1997  grm.  of  water. 

3.  -350  grm.  of  substance  gave  on  ignition  '092  grm.  of  platinum, 

4.  '3725  grm.  of  substance,  dried  at  100°  C,  gave  on  ignition 
•0965  grm.  of  platinum. 

5.  '244  grm.  of  substance  gave  on  ignition  of  corresponding 
ammonia  compound  '063  grm.  of  platinum. 

6.  "200  grm.  of  substance  gave  on  ignition  •SIS  grm.  of  platinum. 
These  numbei's  assign  to  the  platinum  salt  the  formula, — 

Cos  H^  No.  2  H  CI.  PtCl^ 

The  theoretical  values  of  which  are  placed  beneath  the  experimental 
percentages. 


25-82     25-90 


Carbon 

1.              2. 
36-64    36-27 

3.            4. 

Hydrogen    . 

5-50      5-39 

—          — 

Platinum 

.      —           — 

26-28    25-90 

C,3  =276 

36-48 

H^o=  42 

5-28 

No    =   28 

3-70 

Pt    =197-4 

26-09 

CL  =213-0 

28-15 

756-4  99-70 


Theory. 

l"'oun(l. 

80-23 

.      79-10 

ll-G'2 

.      11-20 
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By  plficing  in  juxtaposition  the  theoretical  values  of  the  alkaloid 
itself  with  tlie  numbers  obtained  by  experiment,  a  considerable 
deficiency  in  the  percentage  of  carbon  becomes  apparent. 

Carbon      .... 
Hydrogen. 

This  deficiency  -was  subsequently  traced  to  the  difficulty  experi- 
enced in  burning  the  body.  Equally  low  results  were  at  first 
obtained  on  burning  the  platinum  compound.  On  substituting 
chromate  of  lead  for  cupric  oxide  the  higher  percentages  were 
realized. 

A  determination  of  the  chlorine  in  the  double  salt  was  also  made. 
For  this  purpose  "244  gram  of  the  substance  was  put  into  a  tube 
with  3  c.c.  of  nitric  acid  (1'5),  and  an  excess  of  nitrate  of  silver. 
The  tube  was  sealed,  heated  to  200°  C,  and  maintained  at  that  tem- 
perature for  four  hours.  At  the  end  of  that  time,  decomposition 
being  complete,  the  tube  when  cold  was  opened,  and  the  resultant 
chloride  of  silver  was  collected,  -washed,  dried,  and  weighed.  It 
gave  the  equivalent  of  27"67  per  cent,  of  chlorine  as  against  28'15 
per  cent.  The  platinum  in  the  filtrate  from  the  chloride  of  silver 
appears  in  No.  5  estimation  of  platinum  salt  (qv.). 

Hijdrocldorate  of  the  Alkaloid. — This  salt  was  prepared  by  neutra- 
lizing the  dry  base  with  a  weak  solution  of  hydrochloric  acid  and 
evaporating  to  dryness.  "2005  gram  of  alkaloid  gave  •244  gram  of 
dry,  amorphous,  yellow-tinted  residue.  The  formula  C03  H^g  -^s-^  ^^1 
i-equires  "243  gram.  Other  salts  were  prepared,  but  as  they  did 
not  crystallize,  they  -were  not  deemed  the  most  suitable  for  the  pur- 
pose of  this  inquiry.  From  the  composition  of  the  hydrochlorate 
the  diacid  nature  of  tlie  base  may  be  inferred. 

Ethyl  Derivative  of  Alkaloid. — If  hymenodictyonine  be  dissolved 
in  twice  its  weight  or  more  of  alcohol,  ethyl  iodide  be  added  in 
excess,  and  the  mixture  be  heated  in  a  sealed  tube  at  100°  C.  ;  the 
mixture  gradually  assumes  a  dark  colour.  If  the  temperature  be 
maintained  for  two  hours  and  then  the  tube  be  allowed  to  cool, 
abundance  of  crystals  of  an  ethylated  compound  -will  separate  out. 
A  further  crop  of  crystals  may  be  obtained  by  concentrating  the 
filtrate.  Under  a  lens  they  are  seen  to  form  long  needles  and  to 
arrange  themselves  in  rosettes.  The  product  after  being  well 
washed  in  cold  alcohol  and  i-ecrystallized  from  hot  alcohol  is  ob- 
tained in  a  pure  condition. 

Two  estimations  of  the  iodine  in  the  compound  were  made,  and 
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gave  of  iodide  of  silver  equivalent  to  38*46  and  38"50  per  cent,  of 
iodine  respectively. 

These  percentages  would  correspond  with  a  body  having  the 
formula — 

C07  H50 1^2 12  -  [C23  H,o  (Co  Hs)^.]"  I,. 

The  platinum  salt  of  the  diethyl  derivative  was  also  obtained.  It 
was  prepared  from  the  iodide  by  removal  of  its  halogen  as  silver 
iodide,  substituting  chlorine  and  precipitating  with  perchloride  of 
platinum.  It  is  very  soluble  in  hot  water,  and  crystallizes  with 
great  boldness  on  concentrating  the  solution.  Cold  alcohol  exerts 
only  a  feebly  solvent  action  upon  it. 

It  gave  on  ignition  the  equivalent  of  24'00  per  cent,  of  platinum. 
The  formula  [Cog  H^g  (Cg  Hg)^  N2]"Cl3  Pt  Cl^  requires  24-29  per  cent, 
of  platinum. 

These  results  agree  in  pronouncing  the  beautifully  crystalline  iodine 
compound  to  be  the  diethylated  iodide  of  liymenodictijonine,  having 
the  composition  as  indicated  above.  Farther,  the  formation  of  this 
compound  shows  the  diammonic  nature  of  the  alkaloid,  and  if  this 
fact  be  taken  in  conjunction  with  the  mode  in  which  the  base  com- 
bines with  ethyl  iodide,  it  may  be  justly  inferred  that  hymenodic- 
tyonineisa  tertiary  diami7ie,  having  the  molecular  weight  represented 
by  the  formula  O23  H^q  Ng. 

Lastly,  these  results  present  a  close  analogy  in  their  chemical 
properties  between  nicotine  and  hymenodictyonine,  and  afford  sub- 
stantial evidence  in  favour  of  the  homology  of  the  two  substances. 

Although  lack  of  material  at  the  present  time  has  prevented  me 
from  making  a  more  complete  study  of  this  interesting  alkaloid,  it  is 
hoped  that  its  chemistry  has  been  pursued  to  an  extent  sufficient  to 
justify  the  physiologist  in  putting  the  alkaloid  to  the  test.  This  is 
the  more  important  from  the  reputation  which  the  drug  has  acquired 
as  a  tonic  and  a  febrifuge  among  the  Hindoo  natives. 

Again  there  remains  to  me  the  pleasing  duty  of  acknowledging 
the  kind  services  which  my  friend  Mr.  T.  Gr.  Nicholson  has  rendered 
me  throughout  this  investigation. 


The  President  in  proposing  a  vote  of  thanks  to  Mr.  Naylor,  said 
on  the  last  occasion  when  this  question  was  brought  forward,  some 
doubt  was  thrown  on  the  exact  composition  of  the  alKaloid  on 
account  of  the  imperfect  manner  in  which  it  was  then  known  ;  but 
Mr.  Naylor  had  now  succeeded  in  clearing  up  that  point  by  pro- 
ducing the  alkaloid  in  crystals,  which  result  was  highly  satisfactory. 
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Mr.  Geerard  congratulated  Mr.  Nay  lor  on  the  results  of  his  work. 
He  would  ask  him  whether  he  had  endeavoui'ed  to  prepare  any 
bromine  or  iodine  direct  substitution  compounds,  and  if  so,  what 
results  he  obtained.  He  was  much  pleased  to  find  that  Mr.  Naylor 
had  been  able  to  obtain  the  alkaloid  itself  in  a  definite  crystalline 
form,  and  also  that  he  had  used  ether  for  that  purpose.  In  his  own 
work  be  found  that  by  using  pure  washed  ether  he  could  obtain  the 
most  satisfactory  I'esults  in  the  crystallization  of  alkaloids. 

Mr.  ISTaylor,  in  reply,  said  he  had  only  prepared  a  bromine  sub- 
stitution compound,  and  he  had  not  yet  had  time  to  examine  that. 


The  next  paper  read  was  a — 

NOTE  ON  THE  FILTRATION  OP  LARD. 
By  W.  Willmott. 

A  recuiTence  to  the  subject  of  the  treatment  of  lard  in  its  prepara- 
tion for  an  unguent  basis  appears,  I  am  bound  to  confess,  to  call  for 
some  apology.  My  reason,  however,  for  again  bringing  before  the 
Conference  this  question,  is  as  follows: — Certain  conclusions  arrived 
at  by  me  with  regard  to  the  advantages,  or  supposed  advantages,  of 
filtration  as  a  means  of  "  rendering  "  lard  into  the  most  perfect  con- 
dition for  pharmaceutical  usage  (and  advanced  in  a  paper  read 
before  the  Conference  meeting  in  the  autumn  of  last  year),  have 
been  controvei'ted  by  some  eminent  pharmacists.  This  circumstance, 
although  not,  I  confess,  altogether  unlocked  for,  I  feel  I  cannot  pass 
by  in  silence. 

In  the  paper  mentioned,  I  stated  as  the  result  of  certain  experi- 
ments, that  washing  and  straining,  or  washing  and  filtering,  were 
without  advantage  in  the  preparation  of  lard  for  use  as  an  unguent 
basis  ;  and,  further,  that  filtration  per  se  possessed  no  advantage  in 
practice.  In  reply  to  this,  Mr.  Conroy  said  "  he  found  that  by  fil- 
tration he  got  a  most  excellent  product  which  would  keep  good  and 
sweet.  He  did  not  consider  washing  to  be  of  much  use,  but  careful 
filtration  was  necessary  to  separate  decomposable  matter."  On  a 
subsequent  occasion,  Professor  Redwood,  at  an  evening  meeting  of 
the  Pharmaceutical  Society,*  expressed  his  opinion  on  this  same 
point  as  follows  : — "  Complete  separation  of  all  suspended  matter  is 
obviously  important,  and  therefore  filtration  seems  desirable  where 
practicable."     In  conjunction  with  these  opinions  I  ought,  perhaps, 

*  Pharm.  Journ.  Nov.  10,  1883,  p.  365. 
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to  notice  tlie  conclusions  arrived  at  by  Mr.  Edward  Smith  in  his 
paper  read  at  the  Conference  meeting  held  at  Exeter  in  1869.  In 
this  paper  we  meet  with  the  most  emphatic  advocacy  of  filtration 
as  "  the  best  means  of  preparing  lard  "  for  use  in  pharmacy.  Mr. 
Smith  says  : — "  I  cannot  too  strongly  insist  that  if  lard  be  required 
of  first  quality,  it  is  absolutely  essential  that  it  should  be  filtered 
through  paper  .  .  .  the  germ  of  success  lies  in  filtration, 
to  strain  is  to  invite  inferiority,  to  filter  is  to  secure  supe- 
riority, if  not  perfection." 

In  view  of  these  very  authoritative  statements  it  seemed  desir- 
able to  me  to  repeat  my  experiments  in  greater  detail,  and  to 
submit  this  particular  point  to  a  most  careful  and  very  special 
observation,  in  order  to  verify  or  otherwise  tbe  conclusions  I  had 
advanced.  To  carry  out  this  with  all  possible  completeness  the 
following  specimens  were  severally  prepared  : — 

Strained. 

No.  1.  Perfectly  fresh  "flare"  melted  in  water-bath  and  strained 
through  fine  tow. 

No.  2.  As  No.  I,  but  subsequently  dehydrated*  at  a  little  above 
212°  F.,  and  strained  through  tow. 

No.  3.  As  Nos.  1  and  2,  but  with  the  straining  through  flannel. 

No.  4.  As  Nos.  1  and  2,  but  with  the  straining  through  fine  linen. 

Filtered. 

No.  5.  As  Nos.  1  and  2,  but  subsequently  filtered  thi-ough  paper 
at  150°  F. 

No.  6.  As  Nos.  1  and  2,  but  subsequently  filtered  through  paper 
at  200°  F. 

Washed.'\ 

No.  7.  As  No.  1,  but  subsequently  washed,  heated,  and  strained 
through  flannel. 

Before  stating  the  results  shown  by  working  with  these  prepared 
specimens,  it  would  be  well,  perhaps,  to  ascertain  what  is  really 
involved  in  the  process  of  filtration  to  which,  as  will  be  seen,  Nos. 

*  The  method  of  dehydration  here  employed  was  that  laid  down  in  the  1804 
Pharmacopct'ia,  and  is  as  follows :  "  Again  heat  it "  [the  strained  lard]  "  on 
the  water-bath,  stirring  continually  until  it  becomes  clear  and  entirely  free 
from  water."  There  can  scarcely  be  a  doubt,  however,  tliat  this  result  is  better, 
though  not  pcrhaijs  so  conveniently  arrived  at,  by  allowing  the  fresh  fat  to  be 
"  hung  up  and  freely  exposed  to  air  and  light." 

t  In  accordance  with  process  described  by  Mr.  Martindale,  vide  Pharma- 
ceutical Jvurnal,  November  10,  1883,  p.  37-1. 
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5  and  6  were  carefully  submitted.*     The  following  table  will  show 
the  very  large  divergence  of  result  under  varying  conditions  :  — 

Quantities,  in  weight,  of  Lard  ^passing  ihruugh  various  filtering  and 
straining  media  at  different  temperatures  during  one  hour ;  the 
funnel  and  filter  heing  of  the  capacity  of  two  imperial  pints. -^ 


Filtering  and  Straining  Media. 

100—110'='  p. 

150-100^  F. 

200—210'"  F. 

French  circular  paper  .     .     . 

17  oz. 

33  oz. 

91  oz. 

Thick  grey  paper     .... 

40  oz. 

95  oz. 

183  oz. 

Fine  linen 

62  oz. 

Passes  through  freely  at  above 
temjDeratures. 

Flannel 

Passes    through   freely  at  all  temperatures  a 
little  above  the  melting  point. 

Fine  tow 

Passes  through  freely  at  all  temperatures  a 
little  above  the  melting  point. 

It  should  be  stated  that  these  quantities  will  vary  to  some  extent, 
according  to  the  following  conditions,  viz. :  (1)  the  particular  manner 
in  which  the  operation  is  conducted ;  (2)  the  time,  if  any,  allowed 
for  running  (for  running  it  simply  is)  through  the  porous  substance 
before  the  moment  of  commencing  the  trial ;  %  (3)  the  constancy 
with  which  the  filter  is  kept  filled ;  (4)  the  exact  size  of  the  filter ; 
and  (5)  the  quality  and  character  of  the  paper,  etc.,  used  in  the 
process.  Nor  is  this  all :  it  is  important  to  note  that  the  rate  of 
filtration  diminishes  as  the  time  progresses.  This  is  a  material 
consideration,  as  it  modifies  very  much  the  apparent  ease  and 
simplicity  of  the  operation,  and  forms  a  contingency  which  at  the 
outset  may  readily  be  lost  sight  of.     The  following  will  show  this 

*  Mr.  Conroy  says  :  "  There  is  no  necessity  for  any  length  of  time  to  be 
occupied,  as  at  a  temperature  of  about  200°  F.  lard  easily  runs  through  filtering 
paper."  This  is  perfectly  true  so  far  as  it  goes,  but  I  venture  to  think  that  the 
process  cannot,  either  with  reference  to  practicability  or  otherwise,  be  dis- 
missed in  so  summary  a  manner. 

t  In  each  instance  the  process  was  allowed  to  proceed  for  five  minutes  before 
noting  the  moment  of  commencing  the  hour. 

J  With  thick  grey  paper  at  a  temperature  of  200°,  no  less  a  quantity  than  2  lbs. 
12  oz.  literally  runs  through  during  the  first  five  minutes.  After  one  hour's 
filtration  this  quantity  is  reduced  to  6  oz.  for  the  same  time  :  or  13  oz.  if  the 
paper  be  removed  and  cleansed  from  all  extraneous  matter  adhering  to  its 
surface. 
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most  clearly.  "With  French  grey  circular  paper  at  a  temperature 
of  150-160°  F.  there  will  filter  through  during  the  first  hour  33 
avoirdupois  ounces ;  during  the  second  hour,  13  ounces;  the  third 
hour,  9  ounces ;  and  the  fourth  hour,  7  ounces.  At  a  temperature 
of  200-210°  F.  we  get  for  the  first  hour  91  ounces;  the  second,  35 
ounces;  the  third,  23  ounces;  and  the  fourth,  16  ounces.  All  this 
shows  a  gradual  clogging  up  of  the  pores  or  interstices  of  the  paper, 
rendering  renewal  (which  is  a  very  undesirable  condition)  impera- 
tively necessary  for  the  free  progress  of  the  operation.  Thus  it 
will  be  seen  that  the  pi'ocess  of  filtration,  in  addition  to  being  some- 
thing more  than  troublesome,  is  not  so  practicable  or  available  as 
may  at  first  appear. 

But  now  the  question  arises,  Is  filtration  necessary,  or  will  strain- 
ing through  flannel  or  fine  linen  suffice  to  remove  or  keep  back  all 
solid  or  suspended  matter  which  may  subsequently  tend  to  promote 
decomposition  in  the  prepared  substance  ?  *  Partly  to  determine 
how  far  such  may  be  the  case,  a  portion  of  each  of  the  above-men- 
tioned specimens,  Nos.  1  to  7  inclusive,  was  allowed  to  pass  into 
a  test  tube,  and  all  being  subsequently  melted  at  the  same  tempera- 
ture, the  difference  in  clearness  and  uniformity  of  condition,  when 
examined  by  transmitted  light,  was  practically  nil.f  It  simply 
remained,  therefore,  to  test  these  specimens  in  the  form  of  the  most 
readily  changing  ointments,  and  to  note  carefully  the  results. 

Tahle  showing  generally  the  effect  as  regards  rancidity  in  the  tico  most 
rapidly  decomposahle  ointments  ivhen  prepared  respectively  ivith 
strained  and  filtered  lards. 


Unguent. 
Summer.    Temp.  65°  to  80°  F. 

Strained. 

Specimens 

1,  2,  3,  i. 

FiLTBEED. 

Specimens  5,  6. 

Washed. 
Specimen 

No.  7. 

Ung.  plumb,  carb.,  4th  week. 
,,            ,,          5th  week. 

Changing. 
Eancid. 

Changing. 
Eancid. 

Changing. 
Eancid, 

Ung.  hyd.  n.  ox.,  4th  week. 
,,          ,,          5th  week,, 

„          „          Gth  week. 

Good. 
Good. 

Slightly 
rancid. 

No.  G.  Changing. 
No.  5.  Changing. 

Eancid. 

Changing, 
Slightly 
rancid. 
Eancid. 

*  It  is,  I  think,  quite  a  question,— and  I  must  confess  to  some  doubts, — as 
to  how  far  particles  of  membrane  and  tissue  are  "  the  main  and  often  sole 
cause  of  the  rancidity  of  solid  animal  fats." 

f  The  absolute  difference  in  clearness,  if  noted  as  a  matter  of  priority  of 
porous  media,  may  be  stated  thus: — Paper,  1;  tlanuel,  2;  fine  linen,  b;  and 
tow,  4. 
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A  third  ointment  was  also  under  observation,  namely,  ung.  pot. 
iod.  sine  pot.  carb.  All  the  specimens  of  this  soon  became  tinged 
or  discoloured,  such  difference  as  was  observable  being  distinctly 
to  the  disadvantage  of  those  prepared  respectively  with  the  washed 
and  filtered  lards. 

This  general  statement  will  suffice,  I  think,  to  show  that,  so  far 
from  the  filtration  of  lard  possessing  any  advantage  in  practice,  the 
operation  is  one  which,  if  I  may  be  allowed  so  to  express  it,  will  be 
found  to  be  "  more  honoured  in  the  breach  than  the  observance." 

From  these  results,  then,  I  find  my  former  experiments  clearly 
corroborated,  and,  furthei'more,  I  am  able  to  state  that  the  most 
desirable  method  for  adoption  in  preparing  lard  for  use  in  phar- 
macy is  one  corresponding  to  that  suggested  by  Professor  Redwood 
on  the  occasion  already  referred  to ;  or  one  assimilating,  with  some 
slight  modifications,  to  the  process  of  the  British  Pharmacopceia  of 
1864.  These  processes  exclude  both  washing  and  filtration,  and 
ai-e  undoubtedly  the  best  that  can  be  devised  with  a  view  to  meet 
the  object,  or  objects,  desired  to  be  attained. 

I  must  again  ask  the  indulgence  of  the  Conference  for  bringing 
forward  this  well  worn  subject,  but  inasmuch  as  it  may  confidently 
be  assumed  that  prepared  lard  will  not  disappear  from  the  regime 
of  pharmacy,  the  method  of  treatment  best  adapted  to  secure  the 
most  satisfactory  results  can  scarcely,  perhaps,  be  too  well  con- 
sidered. 


The  President  said  they  were  all  indebted  to  Mr.  Willmott  for 
this  very  practical  paper.  The  subject,  though  a  well  worn  one, 
■was  of  constant  interest  to  those  practically  connected  with  phar- 
macy. If  filtration  really  gave  no  practical  advantage,  it  was  very 
satisfactory  to  know  it. 

Mr.  Natlor  said  this  paper  had  not  rendered  it  at  all  clear  to  his 
mind  that  filtration  was  injurious,  or  that  if  Mr.  Willmott  had 
performed  the  operation  on  a  very  large  quantity  of  material,  say 
half  a  ton  of  flare,  he  might  not  have  obtained  somewhat  different 
results.  Nor  were  the  results,  as  he  had  announced  them,  very 
striking,  except  that  they  tended  to  show  that  it  would  be  very 
unwise  to  attempt  filtration  through  ordinary  filtering  paper. 
There  was  one  other  point  which  would  have  thrown  considei'able 
light  on  this  question,  which  he  referred  to  last  year.  He  did  not 
altogether  understand  the  vague  expression  "  rancid."  How  was 
the  rancidity  tested,  by  the  smell,  the  taste,  by  litmus  paper,  or  by 
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determination  of  the  amount  of  acidi<^y  ?  On  this  point  he  should 
have  liked  to  have  seen  some  better  evidence  brought  forward- 
The  difference  would  not  be  appreciable  by  the  smell,  he  presumed, 
nor  would  a  few  degrees  of  rancidity  be  appreciated  by  litmus 
paper,  or  any  physical  appearance  which  the  ointment  might  pre- 
sent. He  was  still  of  opinion,  from  operating  on  very  large  quan- 
tities of  flare,  that  it  was  better  to  melt  it  at  a  low  temperatui-e  and 
then  to  rapidly  pass  it  through  filters ;  in  that  way  a  better  looking 
product  was  obtained  physically,  and  if  the  temperature  was  not 
raised  too  much  and  the  filtration  were  conducted  rapidly,  so  as  to 
remove  all  membranous  matters,  the  product  would  keep  well  for 
a  considerable  length  of  time. 

Professor  Redwood  said  he  had  not  been  so  disappointed  in  the 
paper  as  Mr.  Naylor  seemed  to  have  been,  for  he  considered  Mr. 
Willmott  had  done  good  service  to  the  interest  of  pharmacy  by  the 
experiments  he  had  made.  It  appeared  to  him  that  those  results 
were  such  as  might  have  been  anticipated,  and  were  corroborated 
by  his  own  experience.  He  had  lately  had  a  great  deal  of  experi- 
ence, a  little  outside  pharmacy,  with  regard  to  the  means  of  pre- 
paring animal  fats  in  a  state  in  which  they  would  resist  the  influence 
of  contact  with  atmospheric  air  for  as  great  a  length  of  time  as 
possible.  The  estimates  he  had  been  compelled  to  form  in  reference 
to  this  subject,  no  doubt  would  not  be  quite  approved  by  Mr. 
]^aylor  as  being  strictly  scientific.  Nevertheless,  they  were  such 
as  practical  men  were  in  the  habit  of  employing,  namely,  an  obser- 
vation of  the  physical  characters  of  the  substances  under  investiga- 
tion. It  was  not  very  easy  with  such  a  substance  as  lard  to  be  able 
to  indicate  the  successive  changes  which  take  place  in  it  quite 
scientifically,  but  it  was  comparatively  easy  to  ascertain  what  and 
when  changes  took  place  which  were  calculated  to  interfere  with 
the  application  contemplated.  This  was  pharmaceutically  at  the 
present  time  a  very  important  subject ;  for  some  time  past  there 
had  been  a  great  deal  of  discussion  and  no  small  difference  of 
opinion  expressed  as  to  whether  it  were  desirable  or  not  to  retain 
animal  fats  as  bases  of  pharmaceutical  preparations,  and  those  who 
had  the  supervision  of  the  new  edition  of  the  Pharmacopoeia  had 
received  a  vast  number  of  suggestions  from  medical  men  and  others, 
to  the  effect  that  the  time  had  come  when  animal  fats  should  be 
excluded  altogether  from  use  as  bases  of  external  applications.  He 
could  not  in  the  slightest  degree  sympathize  with  that  opinion, 
believing  that  for  a  great  part  of  the  class  of  unguents  employed  in 
medicine   there  was  no  basis  comparable   to  good,  sweet,  well  pre- 
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pared  lard.  The  conclusion  he  had  himself  come  to  closely  coin- 
cided with  that  expressed  in  the  paper  :  that  for  the  purification 
nf  lard  or  any  animal  fat,  it  was  desirable  that  the  operation  should 
be  carried  on  at  as  low  a  temperature  as  possible  ;  that  it  should  be 
freed  as  mucb  as  possible  from  other  matters  which  were  liable  to 
become  diffused  in  thin  scales  to  a  greater  or  less  extent,  and  that 
the  process  should  be  conducted  with  as  little  exposure  as  possible 
either  to  water  or  to  atmospheric  air.  These  were  the  points  to  be 
specially  aimed  at.  Every  one  appeared  to  be  of  opinion  that  the 
freedom  from  foreign  matter  in  lard  was  an  object  to  be  aimed  at, 
and  that  this  should  be  carried  on  witbout  exposure  to  atmospheric 
air.  He  would  hazard  the  opinion  that  the  bad  effect  which  Mr. 
Willmott  had  found  to  arise  from  fine  filtration  was,  at  any  rate  to 
a  great  extent,  ascribable  to  tbe  fact  that  the  operation  was  neces- 
sarily comparatively  slow,  and  witb  a  medium  of  that  description 
there  was  no  doubt  mucb  greater  contact  with  atmospheric  air. 
All  porous  bodies  had  a  large  amount  of  atmospheric  air  adhering 
to  the  surfaces,  and  in  passing  such  a  substance  througb  a  porous 
medium,  it  was  really  being  subjected  to  a  much  more  severe  test 
than  would  otherwise  be  the  case.  That  appeared  to  him  to  lay  at 
the  foundation  of  the  different  experiences  in  the  experiments  which 
had  been  narrated. 

Mr.  Cooke  (Wandsworth)  said  be  did  not  understand  Mr.  Naylor 
to  say  that  he  considered  the  experiments  valueless,  but  that  the 
results  were  disappointing,  and  he  must  say  he  somewbat  sympa- 
thized with  him.  Upon  a  consideration  of  the  nature  of  lard  and 
the  rapid  changes  which  took  place  in  it,  the  question  for  them  as 
practical  men,  was,  whether  exposing  it  to  filtration  did  not  do 
more  injury  than  good.  If  it  were  filtered  through  very  fine  paper 
it  took  a  considerable  time,  and  that  meant  its  being  exposed  for  a 
continuous  time  to  a  considerable  heat.  As  they  had  heard,  at  150° 
you  got  33  ounces  per  hour,  and  at  200°  a  considerably  larger 
quantity.  That  showed  the  higher  the  heat  the  more  rapid  the 
process ;  but  was  it  desirable  to  apply  even  as  mucb  as  150°  ? 
What  was  removed  by  filtration  was  more  than  counterbalanced  by 
the  continuous  application  of  heat  and  exposure  to  the  atmosphere. 
His  own  experience  was  tliat  the  lower  tbe  heat  applied  and  the 
more  rapid  the  operation,  the  more  satisfactory  would  be  the  result. 

Mr.  Willmott  said  after  the  exceedingly  able  remarks  of  Professor 
Redwood,  there  was  little  left  for  him  to  say.  Mr.  Cooke  only 
corroborated  the  conclusions  he  himself  had  arrived  at.  Mr.  Naylor 
complained  of  the  results   beiug   disappointing,  but  he  could   not 
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command  results,  and  if  tliey  were  not  striking,  it  was  certainly  not 
his  aim  to  make  them  so.  His  object  was  to  show  that  filtration 
possessed  no  advantage,  and  not  only  did  it  possess  no  advantage, 
but,  on  the  contrary,  a  slight  disadvantage.  With  regard  to 
rancidity,  he  mentioned  on  the  last  occasion  that  he  made  no 
attempt  to  examine  the  specimens  chemically,  since  there  was  no 
difficulty  in  determining  whether  any  specimen  of  ointment  or  lard 
was  sweet  or  not.  He  was  simply  guided  by  physical  cbarac- 
teristics. 


The  next  paper  was  entitled — 

THE  COMPOSITION  OF  SEIDLITZ  POWDERS. 
Br  William  Martindale,  F.C.S. 

In  the  early  spring  of  last  year,  while  the  weather  was  still  cold, 
I  had  a  box  of  seidlitz  powders  returned  to  me  by  a  lady,  who 
complained  that  when  mixed  a  foam  or  "  scum,"  as  she  termed  it, 
rose  on  the  top  of  the  effervescence  and  covered  the  sides  of  the 
tumbler.  On  testing  one  in  the  ordluarj^  '^^J,  I  found  tbat  what 
she  stated  was  quite  true.  Further,  on  dissolving  the  contents  of 
each  paper  separately  ia  water,  clear  solutions  were  formed  ;  but  on 
mixino-  these  solutions,  especially  if  somewhat  concentrated,  a 
similar  but  not  uniform  result  was  produced.  The  constituents  of 
the  powders,  which  were  obtained  from  the  most  renowned  makers, 
I  next  tested  for  lime,  but  scarcely  found  a  trace.  On  allowing  the 
brisk  eflFervescence  to  cease  and  stirring  occasionally,  after  an  hour, 
I  noticed  at  the  bottom  of  some  of  the  tumblei-s  a  quantity  of  white 
sediment — not  the  same  amount  in  each — whilst  in  one  there  was 
none.  I  then  checked  the  weighings  of  the  contents  of  each  paper, 
and  found  that  although  the  alkalies  were  fairly  correct — 160  grains 
in  each — the  acids  had  been  two  liberally  weighed.  Some  weighed 
as  much  as  39|  grains ;  the  acids  in  a  box  of  the  same  lot  gave  an 
average  weight  of  nearly  37  grains,  35|  grains  being  the  lowest  (I 
ought  to  add  my  seidlitz  powders  are  always  welgliecl,  not  measured) . 
I  was  a  little  puzzled,  but  the  variation  in  weight  showed  the  cause 
of  the  precipitate.  If  mixed  in  exactly  neutralizing  proportions 
no  precipitate  was  formed. 

On  collecting  some  of  the  precipitate  from  the  bottom  of  a 
tumbler,  I  found  it  was  dissolved  by  liquor  potassiB,  and  this  solu- 
tion, if  acidulated  by  acetic  acid,   let   fall  a   granular  precipitate 
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aofain,  showing  that  it  was,  as  I  had  suspected  and  tried  by  tasting 
it,  acid  tartrate  of  potash.  It  is  true,  if  the  water  used  in  mixing 
the  powder  has  been  one  rich  in  lime,  the  precipitate  will  contain 
some  tartrate  of  lime.  This  also  is  soluble  in  liquor  potassae,  and 
on  carefully  adding  a  slight  excess  of  acetic  acid  the  lime  first 
separates  as  a  fine  white  precipitate,  but  is  readily  redissolved  on 
adding  an  excess  of  acetic  acid,  when  the  granular  precipitate  of 
acid  tartrate  of  potash,  begins  to  form.  That  lime  present  in  the 
water  does  increase  the  amount  of  the  precipitate  and  help  to  form 
the  foam,  I  do  not  doubt,  as  I  readily  found  it  present,  and  in 
variable  quantity  by  slightly  washing  with  and  dissolving  the 
precipitate  in  distilled  water,  and  applying  oxalate  of  ammonia. 
It  appears  to  be  present  in  the  precipitate  about  in  the  same  pro- 
portion that  it  is  in  the  water  used ;  I  found  the  precipitate  from 
the  Hastings  water  yielded  little  of  it,  that  from  the  West  Middlesex 
Water  Company  (ex  Thames)  more,  and  that  from  a  well  in  Queen 
Square,  Bloomsbury,  much  more.  I  had  occasion  to  examine  the 
water  from  this  well  some  years  ago,  and  found  on  evaporation 
that  it  yielded  an  abnormal  quantity  of  lime  salts  ;  it  is  now  closed 
to  the  public.  Still  lime  in  the  water  is  not  an  essential  for  the 
production  of  the  foam.  I  find  on  mixing  a  powder  with  40  grains 
of  tartaric  acid  in  a  small  quantity  of  distilled  water  even  a  con- 
siderable quantity  of  foam  is  produced. 

As  I  have  before  said,  on  mixing  a  seidlitz  powder  in  only  a  small 
quantity,  say  six  ounces  of  water,  the  amount  of  foam  on  the 
surface  of  the  effervescence,  and  also  the  amount  of  the  precipitate, 
■were  increased ;  these  wei'e  also  increased  by  reducing  the  tempera- 
ture of  the  water.  I  have  noticed,  too,  as  one  would  naturally 
suppose,  much  more  precipitate  is  immediately  formed  if  the  powder 
be  mixed  the  wrong  way,  i.e.,  by  dissolving  the  acid  powder  first 
and  then  adding  the  alkali,  in  place  of  the  reverse.  I  also  noticed 
that  mixing  a  seidlitz  powder  reduced  the  temperature  of  the  water 
from  2°  to  4°  F.,  varying  according  to  the  amount  of  water  and  the 
temperature  of  the  surrounding  atmosphere.  It  has,  therefore, 
appeared  clear  to  me  that  the  foam  of  which  the  lady  complained 
and  the  precipitate  which  I  have  mentioned  are  only  caused  when 
an  excess  of  acid  is  used ;  they  are  increased  by  using  a  small 
quantity  of  water,  and  by  having  this  at  a  low  temperature,  and 
also  by  the  water  containing  lime  in  solution.  It  is  true,  on  mixing 
a  neutral  seidlitz  powder  in  a  very  small  quantity  even  of  distilled 
water,  say  five  ounces,  the  foam  on  the  surface  of  the  effervescence 
does  rise,  but  it  is  soon  redissolved. 

L   L 


514  BRITISH    PHARMACEUTICAL    CONFERENCE, 

Keviewing  these  experiments,  the  question  arises,  What  should 
the  composition  of  a  seidlitz  powder  be  ?  It  is  well  known  that  it 
is  not  intended  to  represent  the  water  of  the  seidlitz  spring  in 
Bohemia,  from  which  it  gets  it  name.  This  water  contains  prin- 
cipally sulphate  of  magnesia  in  solution,  with  a  small  quantity  of 
sulphate  of  soda,  lime  salts,  etc.  Christison,  however,  seems  to 
think  it  is  probable  that  the  term  "  seidlitz,"  applied  to  these 
powders,  is  a  corruption  of  the  name  of  the  Rochelle  apothecary, 
Seignette ;  he  for  a  long  time  secretly  pi'epared  the  principal 
ingredient  in  them,  what  is  commonly  called  Rochelle  salt,  or  in 
French,  sel  de  Seignette. 

All  the  English  and  American  authorities  that  I  have  consulted 
agree  as  to  the  quantities  of  the  ingredients  in  the  alkaline  powder ; 
all  give  tartarated  soda,  120  gi-ains,  bicarbonate  of  soda,  40  grains, 
as  the  composition  of  this.  In  the  French  Codex  the  powder  is 
altogether  weaker  ;  it  has  Poudre  Gazogene  Laxative,  with  syns.  : — 
Sedlitz  *  powder  (British  Pharmacopceia),  Pidvis  effervescens 
laxativus,  the  composition  of  which  is  bicarbonate  of  soda,  2  grams 
(ahont  31  grains),  tartrate  of  potash  and  soda,  6  grams  (about  03 
grains),  and  tartaric  acid,  2  grams  (about  31  grains).  As  regards 
the  quantity  of  tartaric  acid  to  be  used  in  conjunction  with  the  160 
grains  of  mixed  alkali,  mentioned  above,  authorities  vary  very 
much.  Pereira's  "Materia  Medica "  gives  30  grains;  Paris's 
"  Pharmacologia"  35  grains,  and  says,  "The  acid  being  in  excess  (?) 
renders  it  more  grateful,  and  no  less  efficacious."  Next,  the  United 
States  Pharmacopcsia,  1882,  has  Pulvis  effervescens  compositus,  with 
35  grains  of  tartaric  acid  (in  their  Pharmacopoeia  of  1870  it 
had  36  grains)  ;  Squire's  "  Companion  "  gives  37  grains  ;  Attfield's 
"  Chemistry  "  40  grains,  and  says  that  the  salts  swallowed  are 
tartrate  of  potassium  and  sodium,  tartrate  of  sodium,  and  acid 
tartrate  of  sodium  (?)  or  of  potassium,  and  that  excess  of  acid  gives 
an  agreeable  acidity  to  the  draught.  I  am  doubtful  about  this  ;  to 
me  the  cream-of-tartai"-like  taste  of  acid  tartrate  of  potassium  as  a 
granular  precipitate  is  not  agreeable. 

Theory  would  require  35" 714  grains  of  tartaric  acid  to  neutralize 
40  grains  of  bicarbonate  of  soda ;  but  as  the  best  commercial  tar- 
tarated soda  is  generally  faintly  alkaline,  I  find  that  after  eight 
hours,  when  all  the  effervescence  has  passed  off  from  the  solution 
of  a  mixed  seidlitz  powder,  it  has  a  faintly  alkaline  reaction,  even 
if  36  grains  of  acid  have  been  used,  although  the  carbonic  acid  it 

*  Sic,  although  indexed  as  seidlitz  powders. 
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contains  gives  it  an  acid  reaction  when  the  brisk  effervescence  has 
just  ceased.  This  quantity  of  acid,  36  grains,  is  what  I  have  always 
used,  and  what  I  have  inserted  in  the  "  Extra  Pharmacopoeia,"  after 
well  weighing  the  different  authorities  and  being  aware  of  the 
results  of  the  above  experiments. 

As  seidlitz  powders  are  often  medically  ordered,  I  think  that  a 
formula  for  them  should  be  inserted  in  the  British  Pharmacopoeia, 
and  in  fact,  seeing  how  they  vary  in  the  amount  of  acid  they 
contain,  where  the  prescriber  expects  no  variation,  it  is  necessaiy 
that  a  formula  should  be  there  ;  much  more  necessary  than  t'lat 
one  for  "  solution  of  citrate  of  magnesia,"  which  is  rarely  used  in 
England,  should  find  a  place  there. 

In  addition  to  the  ordinary  seidlitz  powders  in  use,  there  ai-e 
what  I  may  term  "  fancy "  seidlitz  powders  sold.  Some  are 
flavoured  with  lemon,  some  with  ginger,  and  to  others  y^  grain  of 
tartar  emetic  is  added  to  each  powder,  on  the  ground  that,  as  Dr. 
Paris  states,  "this  quickens  the  operation  of  saline  cathartics." 
Without  wishing  to  discourage  the  use  of  these,  I  think  that  when 
a  physician  orders  a  seidlitz  powder,  it  should  be  something  definite, 
for  which  there  should  be  an  authoritative  formula.  "Extra 
strong  "  seidlitz  powders  ai'e  sometimes  asked  for,  and  prepared  by 
adding  60  or  120  grains  more  of  tartarated  soda  to  each  powder  ; 
for  these,  too,  an  authoritative  formula  might  be  given. 


At  the  conclusion  of  the  paper  Mr.  Martindale  gave  the  analyses 
of  several  seidlitz  powders  which  had  been  obtained  from  so-called 
stores,  the  result  of  which  was  that  there  was  in  them  a  con- 
siderable excess  of  carbonate  of  soda,  the  cheaper  ingredient,  as 
compared  with  the  Rochelle  salt  and  tartaric  acid,  so  that  they 
would  not  be  likely  to  get  this  precipitate  of  acid  tartrate  of  potash 
from  the  cheap  seidlitz ;  it  would  only  be  present  where  there  wa.s 
an  excess  of  the  dearer  article,  tartaric  acid. 

The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Martindale, 
said  his  suggestion  that  there  should  be  a  recognised  formula  for 
seidlitz  powders  was  well  worthy  of  consideration.  One  expression 
used  in  the  paper,  "  foam,"  was,  he  thought,  new  in  chemical 
nomenclature. 

Mr.  Atkixs  said  they  were  much  indebted  to  gentlemen  who 
brought  forward  such  practical  papers  as  this,  and  he  wished  they 
had  more  of  them.  It  taught  them  how  much  they  were  constantly 
observing  without  reflecting  on  what  they  saw. 
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Mr.  KiNXiXMONT  said  in  his  locality  seidlitz  powders  of  ordinary 
strength  wei'e  occasionally  asked  for,  but  they  sold  at  least  twenty 
double  strength  powders  for  one  single  strength.  He  should  like 
to  know  whether  Mr.  Martindale  had  examined  Eno's  fruit  salt. 
It  presented  an  appearance  very  much  like  the  first  seidlitz  powder 
shown,  and  it  struck  him  it  was  simply  the  ordinary  form  of  seidlitz 
powder  with  an  excess  of  alkali.  He  was  much  struck  with  the 
word  "  foam,"  and  had  no  doubt,  if  it  were  introduced,  "  Martin- 
dale's  foaming  seidlitz  "  would  take  the  market.  There  had  been 
about  a  dozen  vai'ious  receipts  for  Edo's  fruit  salt,  but  he  found  on 
examination  it  was  simply  a  seidlitz  powder  with  sugar  aud  excess 
of  alkali. 

Mr.  Martindale  said  he  had  not  examined  Eno's  fruit  salt,  but 
was  always  under  the  impression  that  it  contained  some  chlorate  of 
potash.  Double  seidlitz  powders  were  rarely  asked  for  in  the 
south ;  he  did  not  sell  one  a  week.  They  were  certainly  not  so 
much  in  demand  as  they  seemed  to  be  in  Glasgow. 


The  following  paper  was  read  by  Mr.  Benger — 

THE  PUNGENT  PRINCIPLES  OF  PLANTS. 
By  J.  C.  Thresh,  D.Sc,  P.C.S. 

The  object  of  this  paper  is  to  place  on  record  the  results  of  in- 
vestigations upon  which  I  have  been  engaged  from  time  to  time  for 
the  last  three  years.  Unfortunately  the  difficulties  attending  the 
isolation  of  these  pungent  principles  have  been  so  great  that  the 
value  of  these  results  bears  no  relation  to  that  of  the  labour  expen- 
ded. This  fact,  together  with  the  knowledge  that  for  some  time 
to  come  my  time  for  investigations  of  this  character  will  be  very 
limited,  has  led  me  to  publish  the  results  in  their  present  unfinished 
form.  I  had  hoped  to  have  carried  the  research  further  before 
Conference,  but  an  unfortunate  fire  at  my  laboratory  destroyed  the 
whole  of  a  comparatively  large  quantity  of  an  active  principle 
which  had  cost  no  end  of  trouble  to  isolate  and  purify. 

By  "  pungent  "  principle  here  is  referred  to  a  class  of  bodies 
destitute  of  odour,  possessing  a  purely  burning  taste,  and  neither 
bitter,  nauseous,  nor  acid.  The  best  known  drugs  containing  such 
principles,  as  cayenne  pods,  the  rhizomes  of  ginger  and  galangal,  the 
peppers,  and  grains  of  paradise.  Prior  to  my  isolation  of  capsaicin 
nothing  whatever  was  known  as  to  the  nature  of  the  constituents 
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upon  which  the  pungency  depended.  Bucholz  had  indeed  examined 
tlie  fruit  of  a  capsicum,  and  obtained  a  red  oily  fluid  of  intense  pun- 
gency, which  he  named  capsicol,  but  its  very  properties  showed 
that  it  was  not  a  pure  proximate  principle. 

In  plants  these  pungent  matters  invariably  occur  associated  with 
resins,  and  generally  also  with  fats  and  volatile  oils.  But  whilst  in 
cayenne  there  is  an  abundance  of  fat  and  little  resin  or  volatile  oil, 
in  ginger  and  pepper  there  is  an  abundance  of  resinous  matter  and 
volatile  oil,  and  very  little  fat.  In  galangal  the  fat  px'edominates, 
in  gi-ains  of  paradise  the  resins.  As  yet  the  active  principle  of  cay- 
enne pepper  is  the  only  one  obtained  in  a  crystalline  condition,  the 
viscid  straw-coloui'ed  fluids  obtained  from  the  other  drugs  closely 
resembling,  however,  capsaicin  after  having  been  melted.  (After 
melting,  it  will  be  remembered,  it  remains,  frequently  for  a  con- 
siderable time,  in  the  semi-fluid  condition.)  All  attempts  to  pre- 
pare gingerol  and  paradol  in  crystals  have  failed,  the  process  by 
which  crystalline  capsaicin  is  procured  not  being  applicable  in  iso- 
lating any  other  of  the  active  principles ;  but  it  is  especially  worthy 
of  remark  that  when  capsaicin  is  isolated  by  any  process  in  which 
treatment  with  lead  acetate,  etc.,  is  resorted  to,  it  is  obtained  in  the 
fluid  state  and  obstinately  resists  all  eflForts  to  make  it  crystallize. 
It  is  possible  that  gingerol,  paradol,  and  the  other  pungent  principle 
are  crystallizable  substances  which,  from  presence  of  some  trace  of 
impurity,  are  prevented  from  crystallizing.  This  impurity  very 
probably  is  a  terpene  polymer  (vide  Pharm.  Journ.,  3rd  series,  xii., 
721),  but  if  so,  an  excessively  minute  trace  must  be  sufficient  for 
the  purpose. 

In  the  plants  examined  the  pungent  matters  are  all  found  to 
possess  the  following  characters  in  common : — 

Eeady  solubility  in  50  per  cent,  alcohol,  ether,  chloroform,  benzol, 
carbon  disulphide,  turpentine,  acetic  acid,  and  dilute  solutions  of 
potash. 

Slight  solubility  in  cold  petroleum  ether. 

Insolubility  in  solutions  of  ammonia  and  of  alkaline  carbonates. 

Ready  destructibility  when  treated  with  oxidizing  agents.  With 
moderately  strong  nitric  acid,  much  carbonic  acid  is  evolved,  and 
oxalic  and  succinic  acids  are  formed,  a  complex  mixture  of  resins 
and  one  or  more  acids  of  the  fatty  series.  Oxidized  with  alkaline 
permanganate,  oxalic  acid  is  formed  in  abundance,  the  only  other 
pi'oduct  (in  cases  examined,  gingerol  and  paradol)  being  a  caproic 
acid,  Cg  Hj2  O3.  Warmed  with  acid  permanganate,  C  O3  is  evolved 
with  brisk  efflorescence.     Warmed  with  chromic  acid  mixture,  two- 
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tliirds  of  the  carbon  is  given  off  as  C  Oo  and  fatty  acids,  and  tlie 
remaindei'  as  a  volatile  neutral  substance  which  resists  farther 
treatment  with  the  oxidizing  agent. 

All  have  a  density  only  slightly  exceeding  that  of  water.  Gin- 
gerol  and  paradol,  when  carefully  heated,  begin  to  decompose  at 
a  temperature  a  little  over  100°  C,  becoming  darker  in  colour 
and  evolving  an  inflammable  gas,  and  from  2-3  per  cent,  of  a 
colourless,  limpid  liquid  distils.  The  temperature  rises  rapidly 
to  about  182°  C,  when  about  5  per  cent,  of  a  yellowish,  less 
limpid  distillate  is  collected.  The  temperature  then  goes  on  in- 
creasing until  too  high  for  the  mercurial  thermometer  to  register, 
when  about  40  per  cent,  of  a  thick,  reddish-coloured  oil  con- 
denses. The  residue  in  the  retort  is  solid  when  cold,  of  empy- 
reumatic  odour,  and  pitchy  appearance. 

Combustions  have  been  made  of  capsaicin,  gingerol,  and  paradol. 
The  ultimate  analysis  of  the  former  shoVed  that  its  empirical 
formula  was  most  probably  Cg  H^^  Oo  (Pharm.  Joiirn.,  3rd  series, 
vii.  473).  Though  vastly  less  pungent,  paradol  appears  to  have 
the  same  empirical  formula.  Three  sepai'ate  quantities  of  paradol 
(a),  (6),  and  (c)  were  obtained  by  the  following  processes  ;  and  as 
on  their  combustion  concordant  results  were  obtained,  there  is  little 
possibility  of  error. 

(ft)  A  tincture  of  the  seeds  made  wiih  50  per  cent,  alcohol  was 
precipitated  with  basic  lead  acetate,  and  the  filtrate  evaporated  to 
remove  the  spirit.  The  semi-fluid  matter  which  sepai-ated  after 
removing  the  lead  and  the  spirit  was  well  washed  with  cold  petro- 
leum ether,  then  repeatedly  boiled  with  the  same  solvent,  and  the 
matter  which  was  deposited  on  cooling  used  for  the  combustion. 

{b)  Some  finely  powdered  seed  was  exhausted  with  petroleum 
ether,  most  of  the  latter  distilled  off  and  the  deposit  dissolved  in 
spirit  and  precipitated  with  lead  acetate  and  ammonia.  In  the  fil- 
ti-ate  the  lead  was  removed  by  Ho  S,  and  then  carefully  evaporated 
and  the  paradol  removed  by  agitation  with  chloroform. 

(c)  An  ethereal  tincture  of  the  seed  was  mixed  with  excess  of 
petroleum  ether,  and  the  crude  paradol  which  separated  was  dis- 
solved in  dilute  alcohol  precipitated  with  lead  acetate  and  shaken 
with  petroleum  ether.  (To  remove  resin  salt  soluble  in  petroleum 
ether.)  The  alcoholic  liquid  was  then  treated  with  H,  S,  etc.,  as  in 
(h),  to  obtain  the  pure  active  principle. 

Each  specimen  was  well  dried  over  Ho  S  0,j  in  vacuo  before  com- 
bustion.    Sample  {h)  was  a  shade  darker  than  either  (a)  or  (c). 
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Paradol  used, 
(a)  •  -^584  . 
(/;)  .  -3180  . 
(<•)       .     -4033 


C  Oa  formed. 
.      1-1785 

•8172     , 
.      1-0342     . 


From  which  we  calculate — 

{a)    .  .  . 

(/.)    .  .  . 

(c)    .  .  . 

Mean— 
Cg  Hj4  0-2  requires 


C. 
70-11 

70-06 
G9-94 
70-04 
70-13 


,  O  formed. 
•3785 
•2642 
•3306 


H. 

9-18 
9-25 
9-11 
9-18 
9-09 


The  substances  were  burnt  with  copper  oxide  in  a  current  of 
oxygen.  There  is  but  little  doubt,  therefore,  that  paradol  is  iso- 
meric with  capsaicin,  the  analytical  results  being  almost  identical. 
Apart  from  their  different  physical  properties  they  do  not  yield  the 
same  products  on  oxidation  with  chromic  acid  mixture.  The  fatty 
acid  obtained  by  oxidation  of  the  very  small  quantity  of  capsaicin 
which  I  possessed  appeared  to  be  valerianic  from  its  odour  and  per- 
cent, of  silver  yielded  by  ignition  of  its  silver  salt.  Paradol  under 
similar  circumstances  yields  a  mixture  of  fatty  acids,  apparently  a 
caproic  and  a  heptylic  acid,  with  a  little  formic  acid.  The  silver 
salt  obtained  by  adding  silver  nitrate  to  the  solution  of  the  so- 
dium salts  of  the  sudorific  smelling  oily  acids  gave  as  a  mean  of 
two  determinations  47-21  per  cent,  silver. 


Silver  Salt. 

Silver  yielded. 

Percent.  Silver 

-3666 

•1729 

.      47-16 

•2804 

•1325 

.      47-26 

By  fractional  precipitation  a  silver  salt  was  obtained  which  gave 
on  analysis  48'84  per  cent.  Ag,  and  another  yielding  45'59  per 
cent.  Ag. 

-2130        .        .        .     -0971        .        .        .        45-59 
-0432         .         .         .     -0211         .         .         .         48-84 

Cg  Hji  Og  Ag  contains  48'43  per  cent.  Ag. 


C7  Hi3  O2  Ac 


45-57 


Besides  these  acids  a  neutral  limpid  fluid  is  obtained  which  is  in- 
soluble in  water  and  dilute  alkalies,  slightly  soluble  in  S.  V.  R.,  the 
latter  solution  not  being  coloured  by  ferric  chloride  or  reduced  by- 
silver  nitrate  and  ammonia,  nor  apparently  affected  by  further  diges- 
tion with  the  oxidizing  solution.  It  was  in  the  hope  of  being  able 
to  prepare  a  sufficient  quantity  of  this  fluid  for  a  more  extended 
examination  that  I  had  made  the  quantity  of  pure  paradol  which 
has  previously  been  referred  to  as  having  been  destroyed  by  fire. 
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2"148  grams  paradol  yielded,  on  oxidation,  2'201  grams  C  Oo  =  "600 
gram  C,  and  fatty  acid  estimated  to  contain  '432  gram  C.  As  the 
above  quantity  of  paradol  would  contain  1'506  gram  C,  we  have 
■475  gram  (or  about  one-third)  to  be  accounted  for.  The  neutral 
limpid  oil  as  yet  unexamined  no  doubt  represents  this. 

Gingerol  appears  to  differ  but  little  physically  from  paradol.  If 
anything,  it  is  more  soluble  in  petroleum  ether  than  the  latter,  and 
reduces  silver  salts  more  readily.  Upon  oxidation  with  chromic 
acid  mixture  it  yields  apparently  acetic  and  caproic  acids,  and  a 
volatile  oil  probably  identical  with  that  from  paradol.  It  is  more 
easily  affected  by  heat,  decomposition  perceptibly  commencing  when 
heated  to  a  little  over  100°  C.  This  property,  and  the  fact  that  in 
the  ginger  rhizome  it  occurs  associated  with  from  three  to  five 
times  its  weight  of  resins,  etc.,  which  it  is  exceedingly  difficult  to 
remove,  causes  its  preparation  to  be  an  exceedingly  tedious  process. 
A  number  of  combustions  of  gingerol,  obtained  by  different  methods, 
have  been  made,  but  only  by  operating  in  the  following  way  can  a 
product  be  obtained  yielding  constant  results.  The  ethereal  extract 
of  ginger  is  treated  with  proof  spirit,  the  tincture  thus  obtained 
precipitated  with  basic  lead  acetate,  and  filtered.  The  lead  is  re- 
moved by  Hg  S,  and  the  clear  liquid  distilled  under  diminished  pres- 
sure until  the  alcohol  is  removed,  and  the  aqueous  fluid  poured  off 
the  crude  gingerol  which  has  been  deposited.  This  is  dissolved  in 
a  little  ether  and  several  volumes  of  petroleum  ether  added,  the 
precipitated  gingerol  (still  impure)  is  redissolved  in  spirit,  basic 
lead  acetate  added,  and  the  lead  in  the  filtrate  removed  as  before. 
After  distilling  off  the  spirit,  etc.,  the  active  principle  is  once  more 
dis.solved  in  ether,  and  petroleum  ether  added  until  considerable 
turbidity  is  produced.  After  standing  the  clear  supei'natant  fluid 
is  decanted  and  distilled.  The  gingerol  thus  obtained  is  perceptibly 
paler  in  colour  than  that  precipitated  by  the  addition  of  the  petro- 
leum. 

The  following  combustions  were  made  with  gingerol  thus  ob- 
tained : — 


Gingerol  Burnt. 

C  Oj  formed. 

H,0. 

(1) 

.       -3875 

.       1-0125       . 

.       -3352 

(2) 

.       -3625 

-9490       . 

.       -3203 

ent; 

nge  composition 

is  therefore. 

(1) 

(^) 

xCsHg  0  requii-es. 

C 

.     71-27       . 

.      71-39       . 

.       71-43 

H 

.       9-61       . 

9-82       . 

9-52 

0 

.     1912      . 

.       18-89       . 

.       1905 
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The  mean  of  three  concordant  combustions  of  the  portion  pre- 
cipitated by  the  last  treatment  with  petroleum  ether  gave — 

C,  72-09 
H,  9 -49 

Resin  /3,  the  one  most  difficult  to  remove,  lias  previously  been 
shown  (Pharm.  Jourii.,  3rd  series,  xii.  721)  to  contain  73-27  per  cent. 
C  and  8"55  per  cent.  H,  lieuce  it  is  probable  that  a  small  quantity 
of  this  is  contained  in  this  impure  principle. 

•784  gram  oxidized  yielded  '096  gram  0  00  =  189  0,  and  fatty 
acids  calculated  to  obtain  *144  gram  0,  leaving  rather  more  than 
one-third  for  the  neutral  oil  at  same  time  formed.  A  larger  quan- 
tity was  oxidized,  and  the  distillate,  after  being  neutralized  with 
normal  NaH  0  solution,  was  concentrated  and  standard  acid  added 
to  liberate  half  the  acids.  The  globules  of  oil  were  taken  up  by 
petroleum  ether,  and  required  13  c.c.  soda  solution  to  neutralize. 
All  the  reaction  of  this  solution  pointed  to  the  fatty  acid  being 
normal  caproate.  Upon  determining  the  metal  in  the  silver  salt, — 
•2515  gram  yielded  ^1219  gram  silver,  or  4S"52  per  cent.  {Ag 
Cg M-ii  Oo  requires  4843  per  cent.) 

The  liquid  from  which  this  acid  had  been  removed  was  treated 
with  more  acid  and  re-distilled.  The  solution  gave  all  the  reactions 
of  dilute  acetic  acid.  The  barium  salt  was  obtained,  and  the  barium 
estimated  as  sulphate. 

I^OIIO  gram  of  the  salt  yielded  ^9340  gram  Ba  S  0^.  or  92-38  per 
cent.  Pure  Ba  2  O.3  Hg  Oj  would  yield  91 '38  per  cent.  The  too 
high  result  obtained  was  afterwards  satisfactorily  accounted  for, 

Paradol  like  gingerol  and  the  other  pungent  principle  examined 
forms  compounds  with  the  heavy  metals,  most  of  which  are  insoluble 
in  water  but  soluble  in  dilute  alcohol.  They  are  amorphous,  viscid, 
reddish  substances,  which  however  obtained  form  a  sticky  resinous 
layer  on  the  sides  and  bottom  of  the  containing  vessel.  So  far  as 
examined  no  reliable  information  was  obtained  as  to  their  composi- 
tion, which  seemed  most  variable.  In  chloroformic  solution  para- 
dol, giugerol,  etc.,  combine  with  bromine,  but  as  the  fluid  becomes 
of  a  dark  brown  colour  it  is  difficult  to  tell  when  sufficient  Br  has 
been  added.  Towards  the  end  of  the  reaction  H  Br  begins  to  be 
evolved,  and  on  evaporation  of  the  chloroformic  solution  decomposi- 
tion takes  place. 

3*065  grams  pai-adol  combined  with  4'5  grams  bromine.  Prob- 
ably therefore  a  compound  having  formula  C^g  H23  Brg  0^,  is  formed. 
This  formula  requires 
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Br.  Paradol. 

lo5-8  to  100 

Found. 
146-8  to  100 

Treated  with  strong  alcoholic  or  aqueous  solution  of  potasli,  or 
with  fused  potash,  a  reddish  brown  hard  soap  results,  insoluble  in 
strong  alkaline  or  saline  solutions.  No  protocatechuic  acid  (or 
allied  bodies)  is  formed  ;  in  fact  the  resinous  acid  of  the  soap  ajDpears 
to  be  the  sole  product  left  in  the  solution  or  fusion. 

Upon  dissolving  the  soap  in  water,  decomposing,  with  acid,  etc., 
a  soft  resinous  mass  separates,  which  was  redissolved  in  a  small 
quantity  of  alkali,  and  reprecipitated  with  C  Oo. 

The  soft  odourless  and  tasteless  resin  thus  obtained  was  dried, 
and  a  portion  burnt  with  following  results  :  '3154  gram  substance 
gave   "2474  gram   Ho  0   and   'SSSB   gram   C  Og. 

Possibly  the  formula  of  this  body  is  C^^  H04  0-^. 

Theory.  Found. 

C      .         .         .      73-91 73-97 

H     .         .         .        8-69 8-72 

This  diflTers  from  the  formula  which  possibly  represents  paradol, 
Cjg  Hog  O4,  by  the  elements  of  methyl  alcohol,  0  H^  0. 

Paradol  can  be  dissolved  in  cold  strong  sulphuric  acid  to  a  blood 
red  solution,  which  if  poured  into  much  cold  water  produces  a  mere 
turbidity.  If  warmed,  however,  brown  oily  drops  immediately 
separate. 

The  pungent  principle  of  the  fruits  of  Piper  nigncm  I  have  not 
satisfactorily  isolated,  but  very  probably  it  is  allied  to  gingei'ol  and 
the  other  pungent  principles  just  considered.  An  ethereal  extract 
of  black  pepper  was  freed  as  far  as  possible  from  ethereal  oil  and 
piperin,  and  the  resinous  residue  was  readily  soluble  in  spirit  and 
possessed  considerable  pungency.  When  warmed  with  chromic 
acid  mixture  it  was  rapidly  oxidized  with  evolution  of  C  Oo,  and 
formation  of  two  or  more  acids  of  the  fatty  series.  A  small  quan- 
tity of  an  oily  acid  was  obtained,  which  reacted  as  the  caproic  acid 
from  gingerol,  but  the  odour  was  unmistakably  that  of  ordinary 
valer"ianic  acid.  The  amount  obtained  was  too  small  to  admit  of 
further  experiments. 

The  active  pungent  principle  of  the  galangal  rhizome  I  have  only 
been  able  to  obtain  in  very  small  quantity,  and  probably  only  in  a 
state  of  proximate  purity.  Upon  oxidation,  however,  it  yielded 
much  C  Oo,  together  with  acetic  and  another  fatty  acid.  Unlike 
gingerol  and  paradol,  it  did  not  yield  also  a  limpid   neutral  oil,  but 
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a  small  quantity  of  crystalline  matter  was  found  in  tlie  distillate, 
which  melted  at  about  140°  F.,  and  was  not  soluble  in  dilute  alka- 
line solutions.  The  higher  fatty  acid  had  decidedly  an  odour  re- 
calling that  of  the  sixth  and  seventh  members  of  the  fatty  series, 
and  when  converted  into  the  potassium  salt,  it  gave  with  silver 
nitrate  a  very  voluminous  white  precipitate,  soluble  in  boiling 
water.  The  barium  and  calcium  salts  were  also  soluble  in  hot  water, 
and  deposited  in  minute  crystals  on  cooling.  Cu  S  0,j  also  gave  a 
very  voluminous  pale  blue  precipitate,  soluble  in  boiling  water. 
Feo  Clg  gave  a  bulky  pale  red  pi'ecipitate. 

•193  gram  silver  salt  yielded  -084  gram  Ag,  or  43"5  per  cent.  It 
is  probable,  therefore,  that  the  acid  is  one  of  those  with  formula 
H  Cg  Hj.  Oo,  the  silver  salts  of  which  contain  4303  per  cent,  of 
silver. 

There  is  no  doubt  but  that  this  principle,  which  for  the  present 
may  be  called  "alpinol,"  belongs  to  the  same  group  of  bodies  as 
paradol  and  gingerol. 


The  President  moved  a  vote  of  thanks  to  Dr.  Thresh  for  his 
admirable  paper.  He  had  chosen  one  of  the  most  difficult  branches 
of  research,  and  the  Conference  had  to  thank  him  very  much  for 
the  valuable  results  he  had  obtained. 

Mr.  Naylok,  desired  to  express  his  personal  gratitude  to  Dr. 
Thi'esh  for  his  paper,  having  worked  on  similar  bodies  himself,  and 
having  been  compelled  to  put  them  on  one  side,  simply  because 
he  had  never  been  able  to  obtain  them  in  a  sufficiently  definite  con- 
dition. Dr.  Thresh  had  now  shown  how  they  might  prosecute 
investigations  in  this  direction,  which  was  a  marked  addition  to 
their  knowledge. 

Mr.  Holmes  said  there  was  one  point  in  connection  with  this 
very  valuable  research  which  struck  him  as  worth  asking  a  question 
upon.  It  was  an  extremely  interesting  fact  that  these  pungent 
principles  should  be  compounds  with  the  fatty  acids,  but  he  did 
not  gather  that  Dr.  Thresh  gave  any  intimation  of  opinion  as  to 
whether  they  were  united  with  an  alcohol  or  some  other  body  of  a. 
similar  nature.  He  hoped  that  Dr.  Thresh  would  be  able  to  add 
information  on  this  point  in  future. 
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Mr.  Plowman  then  read  the  following  paper — 

NOTE  ON  A  SPECIMEN  OF  MYLITTA  AUSTRALI8 

Forwarded  to   the  Conference  by  Mr.  A.  P.  Miller,  of  Hobart, 

Tasmania. 

By  William  Southall,  F.L.S. 

As  it  seemed  desirable  that  some  little  detailed  information  should 
be  given  of  the  interesting  specimen  sent  to  the  Conference  by 
Mr.  Miller,  the  Honorary  Greneral  Secretaries  were  good  enough,  to 
entrust  me  with  the  duty.  I  fear  that  the  compilation  of  informa- 
tion I  have  been  able  to  gather  will  not  be  very  complete. 

The  plant  is  catalogued  in  Hooker's  "  Botany  of  the  Voyage  of 
the  Beagle,"  where  it  is  described  under  the  name  Mylitta  atis- 
tralis,  Berkeley,  as  having  an  indurated  peridium  or  outer  covering, 
whilst  the  interior  of  the  compact  mass  is  dry,  sub-horny,  con- 
taining heterogeneous  veins.  Recent  specimens  of  this  Australian 
plant,  which  is  used  as  an  article  of  food,  exhibit  something  like 
asci.  There  can  be  but  little  doubt  that  the  plant  is  autonomous, 
meaning  that  it  lias  an  independent  existence,  it  having  been  sug- 
gested by  some  observers  that  it  was  of  the  nature  of  a  gall,  or 
even  the  root  of  some  phaenogam. 

The  accompanying  figure  of  a  transverse  section  is  founded  upon 
that  in  Corda's  "  Icones  Fungi,"  but  the  hexagonal  character  of  the 
pits  is  not  preserved.  In  the  same  volume  is  a  de.scription  by  Tulasne 
of  its  general  characteristics,  in  which  he  says  that  "  it  is  the  native 
bread  of  the  English  colonies  of  Tasmania,"  Mr.  Berkeley,  to  whom 
we  owe  much  of  the  collected  information  respecting  it,  had  not  suc- 
ceeded any  more  than  other  observers  at  that  period  in  discovering 
the  spores  or  any  apparatus  for  fructification.  We  would  rather 
suppose  that  it  is  a  kind  of  mycelium.  Mr,  Berkeley  considers  it  to  be 
an  ally  of  the  true  truffles.  "Before  drying,  the  solid  and  flesliy  mass 
presents  a  multitude  of  regular  pits,  generally  hexagonal — large 
and  filled  with  a  semi-transparent  pulp  of  a  watery-white,  having 
something  the  appearance  of  melted  wax,  and  is  soft  enough  to  spread 
under  the  spatula.  The  walls  of  the  pits  are  formed  by  a  substance 
pure  white,  opaque,  and  somewhat  corky,  which  does  not  divide 
readily  or  regularly  anyway.  The  same  parenchyma  is  extended 
to  within  about  3  or  4  millimetres  of  the  periphery  of  the  fungus, 
and  is  further  covered  by  a  thin  black  bark  of  a  crustaceous 
character,  unequally  thick  and  deprived  of  warts  or  regular  emi- 
nences, and   which   detaches   in  plates  on   specimens  dried  before 
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their  perfect  development.  Tlie  pits  situated  immediately  beueatli 
the  corky  layers  are  mostly  smaller  than  those  of  the  centre.  Ob- 
served under  a  raicroscope,  the  two  constituent  substances  of  the 
fungus  appear  to  be  both  formed  of  long  twisted  filaments  thickly 
set  and  branched ;  those  in  the  waxy  matter,  destined  to  harden 
without  losing  transparency,  are  finer  than  the  others.  Some  of 
the  specimens  are   regularly  rounded  and   very   heavy,  the  black 


Transverse  Section  of  Young  Plant  of  Mylitta  austraUs. 

bark  being  rugous  and  adherent ;  others  are  extremely  misshapen, 
and  seeming  shaken  with  age  are  much  lighter."  Our  specimen 
belongs  to  the  former  category,  weighing,  I  understand,  thirty-nine 
pounds.  It  is  only  in  fresh  specimens  that  some  of  the  particulars 
mentioned  by  Tulasne  may  be  observed.  Specimens  like  this  are 
like  the  cheese  in  Tartary,  that  requires  an  axe  to  cut  it,  and  upon 
this  even  an  axe  makes  very  little  impression. 
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The  late  James  Backhouse,  of  York,  in  his  missionary  journeys 
in  Afi'ica  and  Austrah'a,  made  many  botanical  observations,  and 
amono-st  other  plants  he  alludes  to  this.  He  mentions  that  a  species 
of  tuber  is  often  found  in  Van  Diemen's  Land,  attaining  to  the  size 
of  a  child's  head.  It  is  known  by  the  name  of  "  native  bread,"  and 
in  taste  somewhat  resembles  boiled  rice.  Like  the  heart  of  the 
tree  fern  and  the  roots  of  the  native  potato  (an  orchidaceous  plant), 
cooking  produces  but  little  change  in  its  character.  He  says  that 
he  often  asked  the  aborigines  how  they  found  the  tubers,  and  he 
always  received  the  same  answer — "  a  rotten  tree."  He  also  men- 
tions— which  has  a  bearing  upon  its  autonomy — that  on  dry  open 
hills  it  is  to  be  detected  by  the  ground  bursting  upwards  with 
something  underneath,  which  is  this  fungus. 

In  other  countries  scattered  over  the  earth  are  various  plants 
more  or  less  allied.  Thus  tuckahoe,  or  Indian  bread,  is  found  in 
Carolina  and  other  parts  of  the  United  States,  similarly  in  large 
masses.  There  is  an  article  respecting  it  in  the  Gardeners''  Chronicle, 
1848,  by  Mr.  Berkeley,  in  which  it  is  mentioned  that  Dr.  Macbride, 
who  had  examined  and  described  it  ("  Linnaean  Society  Trans- 
actions," vol.  xii.),  contested  strongly  its  fungoid  charactei".  Ana- 
lysed by  Professor  Ellet,  of  South  Carolina  University,  it  had 
been  found  to  consist  of  nearly  pure  pectin ;  but  whatever  it  may 
have  proved  to  be  botanically,  Mr.  Berkeley  concludes  by  saying 
that  tuckahoe  is  totally  different  from  the  native  bread  of  Van 
Dieman's  Land,  which  is  clearly  very  closely  allied  to  the  common 
truffle. 

Mr.  Berkeley  again  returns  to  the  subject ;  his  paper  is  in  the 
Linncean  Society  s  Journal,  vol.  iii.,  1858.  Here  he  deals  with  two 
Chinese  productions,  of  which  he  determines  one  to  be  nearly  allied 
to  Mylitta  australis,  and  the  other  identical  with  Pachyma  Conif era- 
rum — tuckahoe,  or  Indian  bread.  The  latter  of  these,  as  pointed  oat 
by  Mr.  Haubury,  who  at  the  request  of  Mr.  Berkeley  had  obtained 
information  respecting  their  uses  in  China,  is  called  foo-ling,  and 
is  largely  made  use  of  converted  into  cakes,  which  are  considered 
to  be  both  nutritious  and  medicinal ;  indeed,  Professor  Ellet  had 
previously  pointed  out  that  tuckahoe  was  an  antidote  for  some  of 
the  more  active  mineral  poisons.  The  cakes  are  sold  to  the  cry  of 
"  A  hoo  ka  foo-ling  ka"  in  the  streets  of  Shanghai.  The  name 
"  foo  "  or  "  fuh  "  is  derived  from  fir  tree,  and  the  very  finest  speci- 
mens are  called  "fuh-shin,"  one  of  which,  as  big  as  a  man's  fist, 
if  you  hang  it  as  an  amulet  round  your  neck,  is  so  powerful  that 
it   will    discomfit    a   hundred    devils.       Choo-ling    is    a    somewhat 


BRITISH    PHAKMACKUTICAL    CONFERENCE.  527 

different  prod  action,  and  similarly  it  is  nearly  pare  pectin  ;  it  is 
sold  in  the  same  way,  but  the  name  is  not  savoary,  as  it  refers 
to  pig's  dang;  bat  the  Chinese  are  not  particular.  Unfortunately, 
Mr.  Berkeley  says  but  little  light  is  thrown  upon  the  real  nature 
of  these  productions  by  all  the  information  we  possess.  No  fungas 
has  ever  been  found  on  the  American  or  Chinese  tubers,  and  he 
comes  to  a  similar  conclusion  with  regard  to  the  specimen  above 
mentioned,  allied  to  the  native  bread  of  Australia.  "  The  internal 
substance  is  marbled  like  a  truffle,  but  there  is  not  a  trace  of  fruit, 
and  in  consequence,  together  with  Mylitta,  it  must  be  considered  of 
very  doubtful  affinity." 

I  had  hoped  to  submit  the  results  of  further  examination,  but 
reasons  with  which  the  Honorary  Secretaries  are  acquainted  have 
prevented,  me  doing  more  chemically  than  to  repeat  Professor 
EUet's  experiment  affirmatively  as  to  pectin.  I  have  also  observed 
microscopically  that  the  crowded  hyphee  have  some  tendency  in 
places  to  form  concentric  rings,  but  I  could  discover  no  asci.  The 
plant  may  be  considered  to  be  the  mycelium  or  the  sclerotioid 
mycelium  of  a  fungus  of  which  the  other  stages  of  growth  have 
never  yet  been  observed. 

In  the  Museum  of  the  Pharmaceutical  Society  is  a  specimen  of 
another  species,  from  Canada  if  I  mistake  not,  Mijlitta  lajndescens, 
the  tubers  of  which  are  from  the  size  of  a  walnut  to  that  of  a  nut, 
equally  hard  and  nearly  black. 


The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Southall, 
said  this  specimen  had  been  presented  by  Mr.  Miller,  of  Hobart, 
Tasmania,  who  had  been  recently  appointed  Honorary  Colonial 
Secretary  in  that  part  of  the  world,  and  it  was  therefore  one  of  the 
firstfruits  of  their  new  colonial  policy. 

Mr.  Holmes  said  the  Mylitta  lapidescens  to  which  Mr.  Southall 
referred  came  from  Jamaica,  and  there  had  been  an  article  in  the 
Gardeners'  Chronicle  on  it  lately.  With  respect  to  the  Mylitta 
australis,  he  hoped  their  colonial  friends  would  try  and  investigate 
the  perfect  state  of  this  fungus,  for  there  could  be  very  little  doubt 
it  was  a  fungus  in  a  very  imperfect  state.  It  had  been  one  of  the 
puzzles  of  fungologists  for  a  great  number  of  years,  and  it  would 
be  a  great  boon  to  them  if  they  could  obtain  the  life  history  of  the 
plant. 

Mr.  Atkins  asked  if  this  article  were  used  as  food  at  all,  or  was 
it  regarded  purely  from   the  fungus   point   of  view  for  its  flavour, 
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or  any  otliei'  domestic  culinary  purpose.  He  should  also  like  to 
know  whether  there  were  any  superficial  indications  of  its  growth. 
One  of  the  most  interesting  of  the  English  fungi  was  the  truffle, 
which  showed  no  extei'ual  indication,  and  in  his  own  neighbour- 
hood a  particular  breed  of  dog  was  kept  for  the  purpose  of  finding 
it.  The  other  day  a  gentleman  who  had  been  travelling  in  Japan 
told  him  there  was  a  singular  form  of  truffle  found  there,  much 
larger  than  our  own,  which  was  also  hunted  for  by  a  particular 
species  of  dog.  That  fungus  he  said  was  very  prejudicial  to  health 
until  it  had  been  boiled,  when  it  became  a  valuable  element  of  food. 
Mr.  Plowman  said  no  account  of  any  satisfactory  investigation 
liad  been  received  from  their  colonial  friends,  but  an  explanatory 
letter  only.  As  to  its  being  cooked,  it  was  stated  in  the  paper 
that  cooking  produced  but  little  change  in  its  character  ;  and  if  that 
were  the  case,  it  was  hardly  likely  the  natives  would  take  the 
trouble  to  cook  it.  Mr.  Miller  said  in  his  letter,  "  I  can  say  little 
about  the  native  bread,  except  that  the  aborigines  of  Tasmania 
were  very  fond  of  it,  and  considered  it  a  delicacy.  There  is  neither 
leaf,  branch,  root,  or  stem  shown  above  ground,  to  indicate  where  it 
can  be  dug  for  successfully  ;  but  after  rains  the  natives  used  to 
discover  the  spots  by  cracks  of  a  peculiar  nature  in  the  surface, 
which  indicated  its  locality." 


Professor  Redwood  then  took  the  chair  whilst  the  President  read 
the  following  paper, — 

NOTE  ON  CERTAIN  ANHYDROrS  ESSENTIAL  OILS. 
By  John  Williams,  F.I.C,  F.C.S. 

A  few  months  back  I  had  occasion  to  prepare  some  samples  of 
a  few  essential  oils  in  an  anhydrous,  and  if  possible  colourless, 
condition.  The  specimens  were  required  for  certain  optical  ex- 
periments to  which  it  is  not  necessary  that  I  should  further  allude 
on  the  present  occasion.  Some  of  the  results  obtained  in  preparing 
them,  however,  appear  to  be  sufficiently  curious  and  interesting, 
from  a  pharmaceutical  point  of  view,  to  justify  me  in  bringing 
the  subject  before  the  Conference,  and  submitting  samples  of  the 
products  obtained  for  inspection. 

The  oils  operated  upon  were  the  essential  oils  of  orange,  lemon, 
bergamot,  origanum,  geranium,  lavender,  and  peppermint. 

These  samples  wez'e  obtained  from  a  most  respectable  and  reliable 
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source  as  of  good  commercial  quality,  aud  I  have  no  doubt  could  be 
taken  as  fairly  avei-age  samples  of  the  best  oils  usually  found  in 
commerce.  I  assume  also  that  they  were  quite  free  from  anything 
in  the  shape  of  adulteration. 

Under  ordinary  circumstances  essential  oils  are  distilled  with  the 
aid  of  water  or  in  a  current  of  steam,  but  as  my  object  was  to  obtain 
"  anhydrous  "  oils,  it  was  evident  that  such  a  process  could  not  be 
adopted.  On  the  other  hand,  when  essential  oils  are  distilled  over 
a  naked  gas  flame  or  other  similar  sources  of  heat,  there  is  great 
risk,  indeed  almost  a  certainty,  of  over  heating,  and  the  product 
consequently  becoming  contaminated  with  empyreumatic  matter. 

This  difficulty  was  got  over  in  a  very  simple  manner  by  adopting 
a  mode  of  procedure  somewhat  largely  employed  in  our  laboratory, 
with  a  slight  modification  for  which  I  am  indebted  to  my  friend 
Mr.  Miles  Smith.  The  details  you  will  perhaps  permit  me  to 
occupy  a  few  minutes  in  describing. 

The  process  consists  in  employing  a  bath  of  fusible  metal,  and 
thus  avoiding  the  possibility  of  the  oil  becoming  overheated  at  any 
point. 

The  fusible  alloy  employed  is  composed  of  bismuth,  cadmium,  tin, 
and  lead.  It  melts  at  140°  F.,  or  far  below  the  boiling  point  of 
water.  It  is  true  it  is  a  rather  expensive  material  when  compared 
with  ordinary  solder,  which  is  generally  used  for  this  purpose,  but 
it  presents  the  great  advantage  that  there  is  little  or  no  danger  of 
the  retort  cracking  when  it  is  plunged  into  the  melted  bath,  whei'e- 
as  with  solder  this  danger  is  considerable. 

The  source  of  heat  made  use  of  is  a  Fletcher's  or  Bunsen's  gas 
burner.  The  fusible  alloy  is  contained  in  an  iron  basin  into  which 
the  retort  can  be  lowered  or  raised  at  will.  No  Liebig's  condenser 
is  required  or  advisable ;  for  so  high  is  the  temperature  at  which 
these  essential  oils  boil,  ranging  from  160°  to  240°  C.  (320°  F.,  464° 
F.),  and  so  easily  condensible  and  so  little  dispersive  are  their 
vapours,  that  no  water  is  required  for  their  condensation.  In  fact, 
the  end  of  the  retort  simply  requires  to  be  inserted  for  an  inch  or  two 
inside  a  somewhat  larger  tube  two  or  three  feet  in  length  ;  and  with 
a  flask  at  the  end  to  act  as  receiver,  the  apparatus  is  complete.  No 
cork  or  luting  is  required  ;  simply  a  little  soft  paper  wrapped  round 
the  joint  will  be  found  sufficient  to  keep  in  the  vapour  of  the  oil. 

When  an  essential  oil  of  the  kind  I  have  been  experimenting 
upon  is  heated  in  the  manner  described,  there  first  comes  over  a 
mixture  of  aqueous  vapour  and  oil.  This  oil  that  first  comes  over 
boils  at  a  comparatively  low  temperature,  and  although  it  is  of  a 
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pleasant  flavour,  it  can  be  easily  distinguished  from  tlie  true  oil. 
It,  however,  does  not  occur  in  large  quantity  in  any  oil  I  have 
examined  ;  the  utmost,  I  think,  vyould  be  from  i  oz.  to  1  oz.  from  a 
pound  of  natural  oil. 

After  a  time  the  Beck  of  the  retort  is  seen  to  clear  from  streaks 
and  striae,  and  the  boiling  point  of  the  oil  rises  somewhat.  It  is 
then  necessary  to  change  the  receiver,  when  a  considerable  quantity 
of  the  anhydrous  oil  distils  over,  generally  amounting  to  quite  one 
half,  frequently  more,  of  the  oil  operated  upon.  In  fact,  as  a  rule 
this  portion  is  by  far  the  largest  fraction.  I  should  mention  that 
the  boiling  point  is  at  no  time  constant  or  steady,  but  is  continually 
although  slowly,  rising  throughout  the  distillation.  After  a  time 
the  temperature  is  observed  to  rise  more  rapidly,  when  the  receiver 
has  to  be  again  changed,  as  a  quantity  (comparatively  small,  it  is 
true)  of  high  boiling  and  coloured  oil  now  passes  over,  the  boiling 
point  rising  in  many  cases  to  240°  C,  or  upwards  ;  on  one  occasion 
nearly  300°  C.  was  reached,  but  that  was  not  with  one  of  the  oils  I 
am  now  directing  your  attention  to. 

It  is  not  advisable  to  continue  to  apply  heat  beyond  the  point  at 
which  the  high  boiling  oil  comes  over  very  slowly  and  in  small 
quantity  ;  for  if  that  be  done,  white  smoke-like  clouds  form  in  the 
retort,  denoting  that  the  point  of  destructive  distillation  has  been 
reached.  But  if  the  process  be  stopped  before  that  point  is  arrived 
at,  a  residue  is  left  in  the  retort  consisting  of  very  curious  and 
interesting  resinous  or  oleo-resinous  bodies,  probably  the  products 
of  oxidations  of  the  natural  oils.  I  wish  to  draw  your  attention  to 
these  bodies  ;  possibly  they  have  not  been  produced  before  in  a 
state  in  which  they  could  be  examined,  as  by  the  ordinary  mode  of 
manipulation  they  would  either  be  left  behind  in  the  water  or 
be  so  changed  by  direct  heat  that  their  real  nature  could  not  be 
distinguished.  The  quantity  of  resinous  matter  produced  varies 
very  much  with  different  oils ;  but  as  a  rule  it  is  much  greater  than 
I  anticipated. 

The  anhydrous  essential  oils,  to  produce  which  was  the  main 
object  I  had  in  view,  jis  obtained  in  the  way  described  were  slightly 
coloured,  or  became  so  after  being  kept  a  few  days.  To  obtain  them 
in  a  colourless  condition  it  was  found  necessary  to  redistil  them  a 
second  time,  when  with  the  exception  of  the  geranium  oil,  which 
still  came  over  slightly  coloured,  the  whole  were  obtained  in  a  per- 
fectly colourless  state.  I  may  remark  that  upon  the  second  redis- 
tillation of  the  anhydrous  oils  a  little  aqueous  oil  came  over  at  first, 
proving  that  the  oils  obtained   in  the   first   redistillation  were  not 
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quite  anhydrous.  A  little  resinous  residue  was  also  left  in  the 
retort,  but  the  amount  was  very  small  in  comparison  to  that  remain- 
ing after  the  first  redistillation. 

The  samples  on  the  table  will,  I  trust,  prove  of  interest  to 
membei's.  They  consist  of  some  of  the  pure  anhydrous  oil,  the  high 
boiling  oil,  and  the  residual  matter  left  behind  in  the  retort.  This 
residue  I  have  no  doubt  was  contained  in  its  present  state  in  the 
original  oil,  and  is  not  a  product  of  decomposition. 

The  oil  of  orange  yielded  a  large  quantity  of  pure  anhydrous  oil, 
but  little  of  higher  boiling  point,  and  a  brown  oily  residue,  not  so 
offensive  as  some  of  the  others. 

The  lemon  oil  yielded  a  large  quantity  of  anhydrous  oil.  The 
residue  was  dark  brown,  and  solid,  but  not  offensive  in  smell. 

Bergamot  yielded  a  large  quantity  of  pure  oil.  The  high  boiling 
oil  was  coloured  and  not  pleasant.  The  residue  was  very  dark 
coloured,  but  liquid,  and  very  offensive  in  smell. 

Origanum  yielded  a  large  quantity  of  pure  oil.  The  residual  oil 
was  very  dark  coloured,  more  liquid  than  the  bergamot,  but  not  so 
offensive  in  smell. 

Geranium  oil  turned  out  very  badly.  The  pure  anhydrous  oil 
was  comparatively  small  in  quantity,  and  still  coloured  ;  the  high 
boiling  oil  was  in  small  quantity  and  not  nice.  The  residual  oil 
amounted  to  quite  one  half  the  original  oil ;  it  was  very  dark 
coloured  and  very  offensive. 

The  original  oil  of  lavender  was  of  American  origin.  The  amount 
of  pure  anhydrous  oil  obtained  was  smaller  than  from  some  of  the 
other  oils.  The  high  boiling  oil  was  very  much  coloured  and  not  of 
pleasant  flavour.  The  residual  matter  was  nearly  black,  of  the  con- 
sistence of  treacle,  and  very  offensive. 

The  oil  of  peppermint  was  also  American.  It  yielded  about  the 
same  proportion  of  pure  anhydrous  oil  as  the  oil  of  lavender.  The 
high  boiling  oil  was  still  distinctly  peppermint,  but  coarse  in  flavour. 
The  residual  oil  was  light  brown  and  thick  ;  it  was  not  so  offensive 
as  some  of  the  other  residues,  but  was  very  inferior  to  ordinary  oil 
of  peppermint  in  flavour. 

With  respect  to  the  pure  anhydrous  oils  there  can  be,  I  think,  no 
doubt  that  a  great  improvement  has  taken  place  in  their  flavour. 
They  will  perhaps  strike  most  persons  as  not  being  so  strong  as  the 
original  oils,  but  that,  I  think,  is  due  to  their  having  been  deprived 
of  the  coarse — though  probably  powerful — smell  of  the  high  boiling 
oils  and  the  residual  matter.  In  fact,  when  the  residual  oleoresins 
are  examined,  I  think  it  will  be  quite  understood  how  the  flavour  of 
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the  various  oils  must  be  improved  by  tlie  removal  of  such  crude  and 
in  many  cases  really  offensive  matter. 

At  present  I  do  not  know  how  long  these  anhydrous  essential 
oils  will  keep, — that  is,  how  long  they  will  retain  their  superior 
qualities,  if  they  have  any, — or  in  what  time  they  will  again  become 
oxidized  and  converted  back  into  the  state  of  the  original  oils.  This 
I  intend  to  try,  by  keeping  samples  of  these  anhydrous  oils,  and 
observing,  if  possible,  their  rate  of  change.  I  have  an  idea  that  it 
is  likely  anhydrous  oils  will  keep  for  almost  an  indefinite  time,  and 
that  the  oxidation  and  change  of  these  bodies  is  due  to  the  presence 
of  small  traces  of  water.  It  would  be  a  very  important  thing  if  we 
could  devise  a  mode  of  keeping  essential  oils  in  good  condition  for 
at  any  rate  some  time,  and  I  shall  watch  the  results  of  keeping 
these  samples  with  interest.  Should  I  obtain  any  results  of  suffi- 
cient importance,  I  shall  have  great  pleasure  in  making  a  further 
communication  upon  the  subject  at  some  future  time. 


Professor  Redwood  proposed  a  vote  of  thanks  to  Mr.  Williams 
for  this  very  interesting  and  in  some  respects  very  important  com- 
munication. It  was  very  interesting  to  him,  not  so  much  on 
account  of  the  facts  brought  forward,  as  the  prospects  held  out  of 
the  attainment  of  further  results  which  might  be  looked  for  in 
■connection  with  some  of  the  essential  oils. 

Mr.  DoTT  suggested  that  it  was  just  possible  that  the  temperature 
employed  might  have  caused  some  decomposition,  and  asked  Mr 
Williams  if  it  was  attempted  to  distil  the  oils  in  vacuo  in  order  to 
avoid  the  possibility  of  decomposition. 

Mr.  ScHACHT  said  if  he  were  not  mistaken  this  subject  was  in- 
vestigated  to  a  considerable  extent  by  Dr.  Tilden  some  years  ago, 
and  he  had  an  impression  in  his  mind  that  Dr.  Tilden  then  suc- 
ceeded in  working  out  an  important  point  with  reference  to  many 
of  these  essential  oils,  some  of  which  were  included  in  Mr.  Williams's 
list,  namely,  that  they  were  not  simple  bodies,  but  that  the  majority, 
if  not  all,  contained  a  hydrocarbon  pure,  and  also  a  compound  oil 
containing  oxygen ;  and  moreover,  that  these  were  to  a  considerable 
extent  separable  by  distillation.  He  also  believed  that  the  opinion 
then  expressed  was  that  the  odorous  oils  were  chiefly  those  which 
contained  oxygen,  and  it  occurred  to  him  as  Mr.  Williams  was 
reading  the  paper  that,  valuable  as  many  of  the  results  were,  one 
thing  seemed  to  be  wanting,  namely,  a  reference  to  some  definite 
moment  at  which  the  true  essential  oil  was  supposed  to  be  coming 


BRITISH    PHARMACEUTICAL    CONFERENCE.  533- 

over.  One  of  the  series  was  oil  of  lavender,  and  he  understood  the 
boiling  point  was  low  at  the  first  part  of  the  process,  and  then  gra- 
dually rose.  Now,  if  it  had  been  found  that  for  any  distinct  period 
during  the  operation  the  temperature  had  been  constant  and  the 
characters  of  the  distillate  for  that  period  tolerably  well  marked,  it 
might  have  been  hoped  that  real  oil  of  lavender  was  then  coming 
over.  That,  however,  did  not  appear  to  have  been  observed,  and 
so  the  doubt  remained  as  to  whether  the  distillate  was  normal  oil  of 
lavender  or  some  indefinite  mixture  of  educts  and  products.  As 
Mr.  Williams  thought  the  odour  in  some  cases  less  strong  in  what 
he  thought  the  best  portion  of  his  product,  he  would  suggest 
whether  it  might  not  be  possible,  if  the  odorous  principle  belonged 
to  the  oxygen  compound,  that  a  change  was  taking  place  all  the 
time,  and  that  comparatively  little  of  the  odorous  principle  landed 
in  what  was  termed  the  result,  but  that  large  portions  were  retained 
in  the  resinous  and  somewhat  offensive  product  which  was  left  in. 
the  retort. 

Mr.  Plowman  said  Mr.  Williams  had  shown  a  number  of  residues, 
but  had  alluded  to  them  somewhat  briefly.  He  should  like  to  ask 
Mr.  Williams  if  he  had  conducted  any  experiments  to  prove  if 
these  substances  were  brought  over  mechanically  with  the  steam 
during  the  first  distillation  of  the  oils ;  if  they  were  produced 
by  oxidation  by  keeping,  or  if  they  were  produced,  as  Mr. 
Schacht  seemed  to  suppose  might  be  the  case,  by  the  second  pro- 
cess of  distillation  at  high  temperatures?  This  opened  out  a  wide 
field  for  inquiry,  but  it  would  be  useful  if  Mr.  Williams  would  give 
some  indication  of  his  own  opinion  as  to  which  of  those  three 
processes  the  presence  of  residue  was  due. 

Mr.  Elborne  said  it  would  be  interesting  to  know  the  specific 
gravity  of  the  distillate  as  compared  with  the  original  sample  of  oil 
taken.  Essential  oils  were  liable  to  great  sophistication,  which  it 
was  almost  impossible  to  detect,  and  he  believed  that  nearly  all 
commercial  samples  of  essential  oils  contained  certain  added  sub- 
stances of  the  nature  of  turpentine,  which  had  been  previously 
rendered  entirely  odourless. 

Mr.  Wrenx  said  this  paper  appeared  to  confirm  a  considerable 
number  of  experiments  in  which  he  had  himself  engaged.  He  had 
lately  redistilled  the  whole  of  the  essential  oils  in  an  ordinary  glass 
retort  which  was  covered  with  asbestos.  He  had  previously  dried 
them  with  chloride  of  calcium  :  some  made  three  separate  distilla- 
tions. He  found  the  first  always  came  over  at  a  very  low  boiling 
point,   and  had  a  low  specific  gravity.     The  second  one  came  over 
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at  a  liiglier  boiling  point,  and  had  a  higher  specific  gravity,  and  so 
on  to  the  end.  It  was  not  always  the  first  distillate  which  had  the 
best  aroma,  or  was  most  similar  to  the  primary  product.  He 
always  found  a  terpene  odour  prevailed  in  the  first,  but  there 
was  the  true  odour,  more  especially,  in  the  second.  The  question 
had  been  asked.  Did  the  colouring  matter  or  the  resinous  matter 
arise  from  being  carried  over  by  the  steam,  or  was  it  a  product  of 
oxidation  ?  He  had  some  samples  which  were  perfectly  colourless 
nine  or  ten  months  ago,  and  they  remained  so  for  four  or  five 
months,  but  they  were  gradually  regaining  colour.  One  had  been 
submitted  to  i-edistillation  two  or  three  months  ago,  and  this  oil, 
which  previously  appeared  to  be  entirely  free  from  any  resinous 
matter,  was  now  exhibiting  signs  of  resin  gradually  being  formed. 
His  opinion,  therefore,  was  that  it  was  due  to  oxidation,  not  alto- 
gether to  the  mechanical  action  of  the  steam.  He  would  also  ask 
how  Mr.  Williams  arrived  at  the  boiling  point  with  which  he  had 
had  some  difficulty.  He  found  an  ordinary  U-tube  with  mercury 
the  best. 

Professor  Redwood  said  Mr.  Schacht  had  called  attention  to  the 
fact  that  some  communications  had  been  made  on  a  former  occasion 
on  subjects  allied  to  the  one  now  brought  forward.  He  regi-etted 
he  could  not  recall  the  facts  exactly,  but  his  memory  somewhat 
failed  him  in  that  respect,  though  he  was  quite  conscious  of  the 
fact,  and  had  had  some  little  practical  experience  himself  in  attemp- 
ting to  produce  some  of  these  essential  oils  in  a  condition  similar 
to  that  in  which  Mr.  Williams  had  now  obtained  them,  and  by  a 
process  very  similar.  He  had  been  in  the  habit  of  using  a  fusible 
metal-bath  as  an  excellent  means  of  ensuring  a  constant  temperature 
considerably  higher  than  boiling  water,  and  had  used  this  in  the 
distillation  of  essential  oils,  more  particularly  oil  of  lemon.  All 
who  had  had  any  experience  of  this  oil  must  be  aware  that  it  was 
one  the  physical  characters  of  which  were  liable  to  very  great 
variation  when  kept  for  any  length  of  time.  In  point  of  fact  those 
who  had  to  use  it  largely  as  a  flavouring  agent  would  very  willingly 
indeed  pay  a  large  sum  of  money  to  any  one  who  would  indicate 
the  means  by  which  oil  of  lemon  could  be  made  to  retain  its  natural 
odour  as  when  first  obtained  in  the  usual  way  from  the  lemon. 
The  best  natural  oil  of  lemon  was  obtained  not  by  distillation,  but 
by  mechanical  means,  by  which  the  oil  vesicles  were  fractured  and 
the  oil  pressed  out  from  the  lemon  peel.  Some  portion  was  sub- 
sequently obtained  by  distillation  with  water,  but  that  was  not  of 
the  best  description.     Oil  of  lemon  obtained  by  puncture  had  an 
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extremely  fragrant  odour,  which  it  was  incapable  of  retaining  for 
any  length  of  time ;  exposed   to  the  air  it   lost  that  flavour  and 
acquired  an  odour  somewhat  allied  to  oil  of  turpentine,  so  much  so 
that  many  persons  supposed  that  this  essential  oil  had  been  adul- 
terated with  oil  of  turpentine  where  no  such  admixture  had  taken 
place  ;  it  was  probably  a  molecular  change  which  occurred.     These 
essential  oils  consisted  of  a  hydrocarbon  and  an  oxidized  oil,  and  the 
hydrocarbon  had  the  same  centesimal,  but  not  the   same  molecular 
composition  as  oil  of  turpentine.     It  appeared  to  him  that  in  any 
process  such  as  that  Mr.  Williams  had  adopted,  what  was  obtained 
really  was,  as  Mr.  Schacht  had  suggested,  a  product  and  not  an 
educt.    He  might  be  asked  where  was  the  proof  of  that,  and  there  he 
must  be  content  to  submit  to  the  criticism  which  Mr.  Naylor  might 
apply,  for  he  confessed  he  had  not  chemical  evidence,  but  neverthe- 
less  he  had  a  certain  amount  of  physical  evidence.     If  he  took  a 
sample  of  oil  of  lemon,  such  as  persons  engaged  in  the  flavouring  of 
jellies  attached  a  high  value  to,  and  if  that  oil  were  submitted  to  dis- 
tillation, two  or  three  products  were  obtained.     The  original  oil  was 
not  shown  by  Mr.  Williams,  but  there  was  a  distillate  obtained  at 
the  lowest  temperature,  one  obtained  at  the  highest,  and  a  residue. 
The  first  thing  he  observed  was  that  no  one  of  them  had  the  flavour 
of  the  original  oil  of  lemon,  nor  did  it  approach  it  in  fragrance  and 
sweetness ;  and  in  fact  the  residue  was  rather  disagreeable  in  odour, 
and  none  of  the  others  could  be  used  as  flavouring  agents.     His 
acquaintance  with  distilled  oil  of  lemon  commenced  a  great  many 
years  ago,  and  he  remembered  when  a  house  in  Bond  Street  used 
to    sell   an   article   for   the   removal  of  grease  stains  from  ladies' 
dresses,  which  on  being  examined  was  found  to  consist  of  oil  of 
lemon  with  alcohol  and  a  little  camphor.     Now  taking  the  oil  in 
its  original  condition,  that  would  not  answer  the  purpose,  because 
there  was  resinous  matter,  and  it  would  have  left,  when  volatiliza- 
tion took  place,  a  stain  worse  than  the  original  one,  and  distilled 
oil  had  to  be  used.     Now  these  products  of  distillation  were  none 
of  them  at  all  comparable  with  the  original  oil,  nor  from  all  of  them 
together  could  what  was  started  with  be  reproduced.     The  distilled 
oil  was  not  equal  to  the  original  oil ;  and  if  what  was  left  in  the 
retort  were  added  to  it,  instead  of  making  it  better,  the  residue 
made  it  miich  worse.     He  thought  therefore  it  was  quite   obvious 
that  there  were  chemical  changes  taking  place  in  the  process  of 
distillation  which  materially  affected  the  physical  characters  of  the 
oil.     The  same  thing  applied  to  other  essential  oils,  though  he  had 
worked  more  upon  oil  of  lemon  than  others.     Here  was  a  subject 
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for  mucli  further  research,  either  bj  Mr.  Williams  himself,  or,  if  he 
were  too  much  occupied,  as  he  probably  was,  it  was  a  fine  subject 
for  some  young  chemist  to  take  up  aud  show  how  the  essential 
oils,  especially  such  a  one  as  oil  of  lemon,  could  be  rendered  per- 
manent without  being  destroyed  by  a  process  of  distillation.  Such 
processes  had  been  suggested,  and  he  was  not  sure  that  Dr.  Tilden 
himself  did  not  communicate  a  method  of  dehydrating  these  essential 
oils  without  submitting  them  to  distillation.  It  appeared  from 
some  exjjeriments  made,  that  if  oil  of  lemon  were  dehydrated  by 
some  such  body  as  chloride  of  calcium,  it  would  be  much  more  per- 
manent, and  would  retain  its  flavour  much  longer  than  would 
otherwise  be  the  case.  He  could  not  sit  down  without  again 
expressing  to  Mr.  Williams  great  indebtedness,  not  only  for  this 
paper,  but  for  the  address  at  the  opening  of  the  meeting,  for  which 
he  thought  he  had  been  but  very  inadequately  thanked. 

Mr.  Williams,  in  reply,  said  the  object  of  his  little  note  had  been 
somewhat  misunderstood.  It  was  not  a  research,  and  he  did  not 
call  it  a  paper.  He  simply  had  a  customer  who  wished  him  to 
produce  a  certain  number  of  essential  oils  which  would  be  anhy- 
drous aud  colourless,  and  which  were  intended  for  certain  optical 
experiments.  Most  of  the  work  was  done  -Jbefore  he  thought  of 
bringing  this  note  before  the  Conference,  and  it  was  only  as  a  kind 
of  after-thought  it  occurred  to  him  that  it  might  be  interesting  to 
show  these  results.  That  was  why  he  could  not  give  what  Mr. 
Dott  would  like,  the  ranges  of  temperature.  All  they  did  was  to 
keep  a  thermometer  in  the  retort,  aud  notice  that  the  temperature 
rose  in  accordance  with  what  was  stated  in  all  chemical  books 
respecting  these  oils,  but  he  had  not  attempted  to  make  any  research 
on  the  nature  of  the  oils,  for  which,  in  fact,  he  had  not  time. 
Professor  Redwood  had  referred  to  the  oil  of  lemon,  which  was  a 
very  interesting  oil  and  perhaps  the  weakest  example  in  his  argu- 
ment. When  he  produced  oil  of  lavender  and  produced  the  residue 
which  was  left  in  the  retort,  if  they  believed  the  residue  was  con- 
tained in  the  original  oil,  which  was  a  very  good  oil,  was  not  that 
enough  to  account  for  the  commercial  oil  not  being  so  fine  in 
flavour  as  they  would  like  it  to  be  ?  It  was  quite  an  open  ques- 
tion, and  in  fact  was  what  he  wanted  to  ascertain,  whether  these 
residues  were  contained  in  the  oils  or  were  produced  during  dis- 
tillation ?  The  pure  anhydrous  oils  had  been  twice  redistilled.  The 
residue  had  been  separated  during  the  first  distillation.  The  second 
distillation  only  yielding  traces — not  in  most  instances  suificient 
for  weighing.     The   high  temperature  necessary   for  distilling  the 
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oils  might  have  acted  upon  some  oxidized  product  in  the  original  oil 
to  produce  the  oleoresius  exhibited,  but  the  mere  high  temperature 
evidently  did  not  produce  such  products  from  the  pure  oils  alone. 
The  distillation  having  been  conducted  under  the  circumstances 
he  had  mentioned  would  almost  lead  one  to  suppose  that  the 
residues  were  really  contained  in  the  original  oils  ;  but  he  could  not 
say  he  was  certain  on  that  point.  Of  course  he  was  aware  of  Dr. 
Tilden's  researches,  and  it  must  not  be  su  pposed  that  he  in  any 
way  attempted  to  supplement  that  work.  It  was  perfectly  certain 
the  oils  were  not  homogeneous,  and  the  fact  of  the  thermometer 
rising  continuously,  and  there  being  no  fixed  boiling  point,  was 
sufficient  to  demonstrate  that.  His  real  reason  for  bringing  these 
samples  was  ou  account  of  these  residues,  which,  he  thought,  had 
probably  not  been  seen  before,  for  they  were  generally  thrown 
away  and  destroyed.  He  quite  agreed  with  Pi'ofessor  Redwood's 
remark  that  mixing  the  three  together  would  not  produce  the 
original  essential  oil  of  lemon,  bat  something  very  diiferent,  and, 
therefore,  a  change  had  occurred.  He  originally  thought  he  would 
bring  the  light  oil  which  came  over  first,  and  also  a  sample  of  the 
original  oils,  but  for  a  note  of  this  sort  he  thought  it  was  hardly 
worth  while.  He  only  wished  to  show  what  he  might  call  purified 
anhydrous  oil,  that  which  came  over  last,  which  was  found  very 
peculiar  in  the  smell,  and  the  residue  of  which  was  fi-equently  very 
offensive.  He  had  not  taken  the  specific  gravities.  With  regard 
to  drying  with  chloride  of  calcium,  he  might  say  they  had  tried 
distilling  with  quicklime,  but  did  not  get  the  result  they  wanted, 
namely,  anhydrous  colourless  oils.  They  found  also  that  quick- 
lime did  not  give  such  a  satisfactory  result  as  distilling  the  oils  by 
themselves.  Oil  of  orange  was  one  of  the  first  tried,  and  they  dis- 
tilled that  with  lime;  but  he  considered  the  product  was  certainly 
more  ofi'eusive  than  when  distilled  by  itself. 
The  Conference  then  adjourned  for  luncheon. 


The  chair  was  again  taken  by  the  President  at  half-past  twelve, 
when  the  following  paper  was  read  by  Mr.  Benger  : — 

TINCTURE  OF  QUININE. 

Br  R.  Wright, 

Pharmaceutical  Chemist. 

The  above  preparation  is  a  very   important  one,   seeing  that  it 
offers  to  the  medical  practitioner  a  concentrated   solution   of  the 
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alkaloid  quinine  in  a  neutral  condition,  the  latter  a  by  no  means 
unimportant  desideratum  in  some  diseases. 

The  question  has  often  arisen  and  been  discussed,  as  to  whether 
it  is  the  best  solution  of  the  kind  which  it  is  possible  to  obtain,  and 
especially  as  to  whether  a  tincture  of  greater  uniformity  of  strength 
cannot  be  prepared. 

The  object  of  the  present  paper  is  to  discuss  this  question,  to 
investigate  the  causes  of  the  variation  in  strength  of  commercial 
samples  of  tincture  of  quinine,  to  give  the  results  of  the  analysis 
of  a  number  of  samples  of  the  tincture  ordinarily  sold  by  retail 
chemists  and  druggists,  and  to  suggest  means  whereby  the  great 
desideration  of  uniformity  of  strength  may  be  secured. 

The  process  whereby  tincture  of  quinine  is  prepared  differs  from 
that  of  every  other  tincture,  except  tinchira  ferri  acetatis  and  Hnc- 
tura  quinice  ammoniata,  in  that  it  is  not  a  merely  physical  process  of 
solution  or  extraction,  but  one  which  involves  chemical  decomposi- 
tion as  well. 

Every  pharmacist  who  prepares  his  own  tincture  of  quinine  is 
aware  of  the  fact  that  when  the  sulphate  of  quinine  comes  into  con- 
tact with  the  calcium  salts  derived  from  the  orange  peel,  a  double 
decomposition  takes  place,  part  of  the  sulphuric  radical  combining 
with  the  calcium,  and,  pari  passti,  an  organic  salt  of  quinine  pro- 
bably going  into  solution. 

That  this  is  so  was  first  pointed  out  by  Mr.  Groves,  in  the  dis- 
cussion on  a  paper  on  "  Tincture  of  Orange,"  read  by  the  late 
Mr.  Haselden,  at  an  evening  meeting  of  the  Pharmaceutical  Society 
(Pharm.  Journ.,  iii.  361). 

The  opinion  then  advanced  by  Mr.  Groves  has  since  been  con- 
firmed by  many  observers,  who  have  proved  conclusively  that  the 
precipitate  produced  in  the  preparation  of  the  pharmacopoeial 
tincture  of  quinine  consists  solely  of  calcium  sulphate,  free  from 
both  tannin  and  alkaloid. 

An  approximate  estimation  of  the  amount  of  calcium  salts  present 
in  orange  peel  was  made  from  carefully  dried  samples  of  peel. 

As  the  opinion  had  been  expressed  more  than  once  by  corres- 
pondents in  the  Pharmaceutical  Journal  that  the  lime  salts  existed 
mainly  or  entirely  in  the  inner  portion  of  the  peel,  this  was  care- 
fully separated  from  the  outer  portion,  and  each  estimated  sepa- 
rately. 

In  each  case  two  estimations  wore  made,  and  the  percentages 
subjoined  indicate  the  mean  of  the  two  concordant  results. 
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Percentage  Soluble  iu  Insoluble 

amount  of  Ash  Watoi'.  in  Water. 

Inner      .       .      4-8        .       .        2-5        .      .        2-3 

Outer      .       .       0-5        .      .        3-25      .       .        3-25 

The  results  show  that  the  outer  portion  of  the  peel  is  the  richer  in 
calcium  salts,  corresponding  with  my  experience,  which  is  that  the 
best  tincture  of  orange  (i.e.,  the  tincture  made  exclusively  from  the 
outer  portion)  yields  also  the  best  tincture  of  quinine. 

The  portion  of  ash  insoluble  in  water  dissolved  with  effervescence 
in  dilute  hydrochloric  acid,  indicating  that  the  calcium  exists  in  the 
peel  in  combination  with  an  organic  acid. 

The  next  point  which  it  was  sought  to  settle  was  the  solubility  of 
sulphate  of  quinine  in  proof  spii'it.  The  latter  was  made  by  dilut- 
ing rectified  spirit  of  wine  with  distilled  water,  until,  at  a  tempera- 
ture of  60°  F.,  it  had  a  specific  gravity  of  "920. 

Two  series  of  solutions  were  first  made,  one  from  a  commercial 
sulphate  of  quinine  labelled  B.P.,  the  other  from  that  manufactured 
by  Messrs.  Howard  &  Sons,  Stratford. 

The  solutions  in  each  series  contained  respectively,  7,  6|,  6,  5§, 
and  5  grains  of  sulphate  of  quinine  in  1  fluid  ounce  of  proof  spirit, 
and  were  made  by  digesting  the  mixtures  contained  in  well-corked 
bottles,  in  water  at  about  150°  F.,  shaking  occasionally  till  a  clear 
solution  was  obtained.  They  were  then  set  aside  in  a  cupboard 
where  the  temperature  remained  moderately  constant  at  about  60° 
F.  It  was  then  remarked  that  the  solutions  in  each  series  which 
contained  7,  6|,  and  6  grains  showed  signs  of  crystallization,  those 
containing  5  and  5|  grains  remaining  clear.  This  seemed  to  fix  the 
degree  of  solubility  between  the  limits  of  Sf  and  6  grains  in  the 
ounce.  For  the  more  exact  determination  of  the  solubility  the  fol- 
lowing method  was  adopted. 

An  excess  of  sulphate  of  quinine  was  allowed  to  digest  in  proof 
spirit  for  several  days,  at  a  temperature  of  about  60°  F.,  the  mixture 
being  occasionally  shaken. 

A  fluid  ounce  of  the  saturated  solution  was  taken.  To  this  10 
drops  of  dilute  sulphuric  acid  were  added,  and  the  mixture  evapor- 
rated  over  a  water-bath  to  drive  ofi"  spirit.  The  aqueous  solution 
was  then  allowed  to  cool.  When  cool  20  drops  of  liquor  ammoniee, 
B.P.,  were  added,  and  the  mixture  shaken  up  with  two  successive 
portions  of  ether.  The  two  ethereal  solutions  were  mixed,  evapo- 
rated to  dryness  in  a  tared  dish,  the  residue  weighed,  and  the 
amount  of  quinine  sulphate  calculated  from  the  equation : — 

(Coo  H24  No  Oo)o,  2  Ho  0  =  (Coo  Hoi  ^z  00)0,  Ho  S  O^.  8  Ho  0. 
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Four  estimations  were  made,  two  with  eacli  sample  of  the  sulphate 
above  mentioned,  and  the  results  came  out  almost  exactly  concordant, 
the  mean  solubility  being  5' 7  grains  sulphate  of  quinine  in  one 
ounce  of  proof  spirit. 

The  question  now  arose  as  to  whether  the  limit  of  solubility  was 
ever  approached  in  tincture  of  quinine. 

This  was  solved  by  calculating  from  the  amount  of  calcium  sul- 
phate obtained  in  making  tincture  of  quinine.  The  first  calculation 
is  based,  upon  results  obtained  by  myself,  the  second  on  those  placed, 
on  record  by  Mr.  Butt  (Pharmaceutical  Journal  [3],  ix.  910). 

1.  From  4  pints  tincture  of  quinine,  28  grains  anhydrous  sul- 
phate of  calcium  were  obtained. 

Supposing  CaS04=(OooH24N2  02)3.H2S04.  SHoO,  or  136 
grains  calcium  sulphate  =  890  grains  quinine  sulphate; 

Then  28  grains  sulphate  of  calcium  represents  183  grains  sulphate 
of  quinine,  leaving,  of  undecomposed  sulphate  of  quinine,  457  grains, 
or5'7  grains  in  each  ounce  of  tlie  tincture. 

2.  From  10  pints  and  8  ounces  tincture  of  quinine,  Mr.  Butt 
obtained  90  grains  calcium  sulphate.  This  represents  588  grains 
quinine  sulphate,  and  leaves  2,036  grains  undecomposed,  cori-espond- 
ing  to  6"3  grains  in  each  ounce.  Thus  we  see,  that  although  at  the 
normal  temperature  the  solubility  of  sulphate  of  quinine  in  proof 
spirit  is  only  5"7  grains  in  an  ounce;  in  tincture  of  quinine  we  have 
a  variable  quantity  of  undecomposed  sulphate,  the  amount,  in  the 
cases  cited  above,  being  in  one  instance  5' 7,  and  in  the  other  6'3 
grains  in  the  ounce. 

What  are  we  to  infer  from  this  ?  Obviously,  that  unless  an  ab- 
normal proportion  of  organic  calcium  salt  be  present  in  the  tincture 
of  orange  employed  (and  hence  in  the  orange  peel  from  which  this 
was  prepared),  the  quantity  of  undecomposed  sulphate  of  quinine 
present  in  the  resulting  tincture  of  quinine  will  be  so  great  that  in 
cold  weather  a  portion  of  it  will  inevitably  crystallize  out.  This 
fact  was  brought  very  strikingly  before  my  notice  the  other  day, 
when,  on  examining  the  four  pints  of  tincture  upon  which  the  above 
mentioned  calculation  is  based,  and  which,  after  being  made,  was 
placed  in  a  cold  cellar,  where  the  temperature  of  late  has  frequently 
ranged  as  low  as  40°  F.,  I  noticed  that  some  light,  feathery  crystals 
of  sulphate  of  quinine  had  already  separated.  Yet  this  had  been 
very  carefully  prepared,  and  from  a  tincture  of  orange  made  by 
myself,  proof  spirit  of  full  strength  being  employed. 

From  the  above  consideration  it  appears  certain  that  however 
carefully  tincture  of  quinine  is  prepared,  it  is   quite  a  matter  of 
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chance  as  to  whether  or  not  the  quinine  will  all  remain  in  solu- 
tion. 

It  was  next  attempted  to  solve  tlie  question  as  to  what  is  the 
organic  acid  which  exists  in  orange  peel  in  combination  with  calcium. 
Many  unsuccessful  attempts  were  made  before  a  proce.ss  was  devised 
bj  which  the  acid  could  be  isolated.  The  great  difficulty  lies  in  the 
fact  that  it  is  almost  impossible  to  separate  the  calcium  salt  from 
the  glucose  and  tannic  and  mucilaginous  matter  with  which  it  is 
associated  in  the  peel. 

The  following  process,  however,  was  found  to  answer  well : — The 
peel  was  reduced  to  a  coarse  powder,  and  exhausted  by  maceration 
and  percolation  with  a  methylated  spirit  of  proof  strength.  The 
spirit  was  recovered  by  distillation.  To  the  dai'k  coloured  aqueous 
extract  thus  obtained  plumbic  acetate  was  added  till  tannic  and  as- 
tringent matters  were  removed.  To  the  clear  filtrate,  absolute 
alcohol  was  added  very  cautiously,  till  a  slight  turbidity  was  pro- 
duced. On  setting  the  mixture  aside  for  a  few  hours,  a  copious 
precipitate  settled.  This  was  collected  on  a  filter,  washed  with  spirit, 
then  dissolved  in  water  to  which  a  little  acetic  acid  had  been  added, 
and  the  solution  precipitated  by  basic  acetate  of  lead.  The  precipi. 
tate  was  filtered  off,  well  washed  with  spirit,  and  afterwards  mixed 
with  water.  It  was  then  decomposed  by  passing  sulphuretted  hy- 
drogen through  the  mixture.  This  was  filtered,  and  the  resulting 
almost  colourless  acid  liquid  evaporated  to  a  low  bulk  over  a  water- 
bath,  and  finally  over  a  dish  of  sulphuric  acid  under  a  bell-jar  to 
dryness,  when  the  acid  was  obtained  in  small  crystals.  These  were 
found  to  possess  the  characters  and  answer  to  the  tests  of  citric 
acid,  and  there  is  no  doubt  in  my  own  mind  that  the  organic  acid 
which  exists  in  combination  with  calcium  in  orange  peel  is  citric. 
Probably  it  exists  there  as  an  acid  citrate. 

The  examination  of  a  number  of  trade  samples  of  the  tinctures  of 
orange  and  quinine  was  next  undertaken ;  the  results  of  which  are 
shown  in  the  table  on  page  543. 

The  object  in  view  in  regai^d  to  tincture  of  orange  was  to 
ascertain  whether  trade  specimens  contained  the  full  proportion  of 
spirit,  a  question  which  has  an  important  bearing  upon  the  stability 
or  otherwise  of  a  tincture  of  quinine  made  from  it. 

In  estimating  the  amount  of  quinine  sulphate  in  the  tinctui-e,  the 
process  employed  was  the  one  previously  mentioned  ;  the  results 
also  were  calculated  from  the  data  there  given.  In  the  case  of  ITos. 
7-38,  a  sample  of  each  tincture  was  procured  from  the  same  house, 
and  in  the  case  of  the  first  six,  which  were  made  by  myself  from 
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different  samples  of  peel,  the  tincture  of  quinine  was  prepared  from 
the  tincture  of  orange  opposite  which  it  is  found  in  the  table. 

It  will  be  noticed  that  the  percentage  amount  of  alkaloid  in  some 
of  the  tinctures  comes  out  rather  high.  This  arises  from  the  diffi- 
culty experienced  in  obtaining  the  hydrous  quinine  free  from  the 
colouring  matter  of  the  tincture  of  orange.  The  results  generally 
may,  however,  be  taken  as  approximately  correct : — 

The  main  deductions  to  be  drawn  from  the  table  are : — 

1.  That  when  carefully  prepared,  the  specific  gravity  of  tincture 
of  orange  will  be  from  '930  to  '9S4!,  and  should  not  be  higher  than 
•940.  It  will  be  seen  that  three-fourths  of  the  samples  examined 
fall  within  the  limits  indicated. 

2.  That  whereas  tincture  of  orange  is  always  more  or  less  acid, 
tincture  of  quinine,  if  free  from  added  acid,  will  always  be  neutral  to 
test  paper. 

3.  That  the  specific  gravity  of  tincture  of  quinine  prepared  from 
a  tincture  of  orange  of  full  alcoholic  strength  will  be  about  934, 
and  should  not  be  higher  than  '945. 

4.  That  notwithstanding  the  fact  that  by  the  process  at  present 
official  it  is  impossible  to  obtain  a  stable  and  uniform  tincture  of 
quinine ;  nevertheless,  in  the  great  majority  of  cases  the  alkaloidal 
sti'ength  approximates  very  nearly  to  the  pharmacopcelal  standard, 
viz.,  8  grs.  sulphate  of  quinine  in  a  fluid  ounce. 

The  practical  question  remains — How  are  we  to  obtain  a  tincture 
of  quinine  which  shall  fulfil  the  conditions  laid  down  at  starting  as 
regards  neutrality,  degree  of  concentration,  and  uniformity  in  alka- 
loidal content  ? 

Three  substances  have  been  tried,  viz.,  freshly  precipitated 
quinine,  the  so-called  neutral  or  "  soluble  "  sulphate,  and  the  hydro- 
chlorate. 

With  regard  to  the  first  of  these,  the  process  is  difficultly 
workable,  and  the  fact  that  the  quinine  separates  out  on  diluting 
such  a  tincture  with  water  is  a  fatal  bar  to  the  adoption  of  the 
process. 

With  regard  to  the  neutral  sulphate,  the  same  objectionable  pre- 
cipitate of  calcium  sulphate  forms  as  is  the  case  with  the  official 
sulphate. 

The  hydrochlorate,  however,  answers  admirably,  and  fulfils  all 
the  requisite  conditions.  It  is  easily  soluble  in  tincture  of  orange, 
no  precipitation  takes  place,  and  the  solution  remains  stable. 

The  suggestion  that  in  the  next  edition  of  the  National  Phar- 
macopoeia this  salt  should  be  made  official  for  tlie  preparation  of 
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Taile  showing  Specific  Gravitij,  etc.,  of  samples  of  Tincture  of  Orange 
and  Tincture  of  Quinine. 


TlNCTCBB  OB  OeAITGK. 

Tin CTUSE  ob  Quinine. 

Hydrous 

Quinine 

No. 

Reaction. 

Specific 
Gravity. 

Reaction. 

Specific 
Gravity. 

Quinine. 
Grains 
per  oz. 

Sulphate, 
Grains 
per  oz. 

1 

Acid 

•930 

Neutral 

•934 

6-2 

8^1 

2 

Acid 

•930 

Neutral 

•984 

6^1 

7^9 

3 

Acid 

•930 

Neutral 

•934 

6-4 

8^8 

4 

Faintly  acid 

•934 

Neutral 

•938 

6-0 

7-8 

5 

Acid 

•930 

Neutral 

■984 

6^0 

7-8 

6 

Acid 

•934 

Neutral 

■938 

6-5 

8^4 

7 

Acid 

■958 

Neutral 

■942 

6^5 

8^4 

8 

Faintly  acid 

•922 

Acid 

•934 

6^5 

8-4 

9 

Faintly  acid 

•922 

Neutral 

•926 

6-2 

80 

10 

Acid 

•930 

Acid 

•934 

6  0 

7-8 

11 

Acid 

•942 

Neutral 

•942 

6^4 

8-3 

12 

Slightly  acid 

•927 

Slightly  acid 

■930 

6-4 

8^3 

13 

Acid 

•930 

Acid 

■934 

6^2 

8-0 

14 

Slightly  acid 

•930 

Neutral 

•950 

5-8 

7-5 

15 

Sligbtly  acid 

•950 

Very  acid 

•943 

2-3 

3  0 

16 

Slightly  acid 

•942 

Acid 

•933 

5-0 

6-5 

17 

Slightly  acid 

•934 

Very  acid 

•967 

3-8 

4-9 

18 

Acid 

•942 

Neutral 

■933 

■8 

10 

19 

SHghtly  acid 

•927 

Very  acid 

•937 

4.4 

5-7 

20 

Acid 

•942 

Neutral 

•955 

6^0 

7^8 

21 

Acid 

•930 

Very  acid 

•959 

Cinchc 

nidine 

22 

SUghtly  acid 

•927 

Acid 

•930 

5-7 

7^4 

28 

Acid 

•927 

Slightly  acid 

•984 

5-5 

7^2 

24 

Acid 

•942 

Shghtly  acid 

■942 

5-8 

6-8 

25 

Slightly  acid 

•980 

Neutral 

■988 

6-2 

8^1 

26 

Slightly  acid 

•925 

Neutral 

■938 

6-4 

8^3 

27 

Slightly  acid 

•980 

Neutral 

•934 

5-6 

7  3 

28 

Slightly  acid 

•938 

Neutral 

•931 

4^8 

6-2 

29 

Slightly  acid 

•934 

Neutral 

•942 

6  0 

7-8 

30 

Slightly  acid 

•938 

Neutral 

•942 

5^8 

7-5 

31 

Acid 

•950 

Neutral 

•967 

6^4 

8^3 

32 

Acid 

•971 

Acid 

•950 

6-9 

2^5 

33 

Acid 

■930 

Neutral 

■984 

6^4 

8^3 

34 

Acid 

•950 

Neutral 

■950 

5^6 

7-3 

35 

Acid 

■942 

Very  acid 

•932 

6^2 

8^1 

36 

Acid 

•936 

Acid 

■932 

6  0 

7^8 

37 

Acid 

•958 

Very  acid 

•984 

6-4 

8^3 

38 

Acid 

•922 

Neutral 

■950 

6-0 

7^8 

39 

— 

— 

Very  acid 

■967 

3-8 

5^0 

40 

— 

— 

Neutral 

■938 

6-4 

8-3 

41 

— 

— 

Neutral 

•938 

6-2 

8^1 

42 





Neutral 

•968 

6^1 

8^0 

43 

— 

— 

Neutral 

•946 

5^0 

6-5 

44 

— 

— 

Neutral 

•957 

6^1 

8^0 
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tincture  of  quinine  is  not  an  original  one.  It  was  first  suggested 
by  Mr.  Wliitfield  (Pharm,  Jourii.,  viii.  440),  and  again  by  Mr. 
Martindale  (Pharm.  Journ.,  ix.  407).  The  experiments  made  by 
myself  enable  me  fully  to  support  their  recommendations. 


The  President,  in  moving  a  vote  of  thanks  to  Mr.  Wright,  said 
the  results  he  had  arrived  at  were  well  worthy  of  attention.  The 
fact  that  the  hydrochlorate  of  quinine  was  better  suited  for  making 
the  tincture  than  any  other  salt  was  corroborative  of  what  had  been 
found  by  other  investigators,  and  it  was  quite  what  he  should  expect 
from  consideration  of  the  chemical  properties  of  the  salts.  If  the 
orange  peel  contained  lime,  whicli  it  certainly  did,  and  Mr.  Wright 
Lad  proved  that  it  was  contained  in  the  outer  part  of  the  rind  much 
more  abundantly  than  the  inner,  it  was  evident  that  the  using  of  a 
salt  of  quinine  which  would  not  be  affected  by  the  lime  naturally 
contained  in  the  orange  peel  was  very  important. 

Mr.  Martindale  said  he  could  corroborate  what  the  author  had 
said  in  the  paper.  The  only  other  salt  which  could  be  used  was 
the  hydrobromate,  which  in  some  respects  was  better  than  the  hy- 
drochlorate. He  hoped  that  in  the  future  Pharmacopceia,  either 
the  hydrochlorate  or  the  hydrobromate  would  be  introduced,  for 
they  were  both  useful  salts  for  dispensing  purposes. 

Mr.  Borland  said  he  remembered  some  years  ago  a  statement 
being  made  in  the  Journal,  that  if  proof  spirit  were  used  of  the 
proper  strength  there  was  no  difficulty  in  preparing  tincture  of 
quinine  accoi-ding  to  the  Pharmacopoeia ;  but  he  certainly  could  not 
corroborate  that  statement,  and  entirely  agreed  with  what  was 
stated  in  the  paper,  that  sulphate  of  quinine  used  with  the  tincture 
of  orange  would  sometimes  thi'ow  down  a  copious  precipitate,  let 
the  strength  of  the  spirit  be  w^hat  it  might.  For  some  years  past 
he  had  used  hydrochlorate  of  quinine  with  great  advantage. 

Mr.  Benger  said  the  author  pointed  out  that  proof  spirit  would 
dissolve  only  about  5  7  grains  of  sulphate  of  quinine  to  the  ounce, 
and  that  it  was  a  salt  of  lime,  which  existed  principally  in  the  outer 
portion  of  the  orange  peel,  which  separated  the  remainder  of  the 
quinine  from  the  sulphate,  and  enabled  it  to  dissolve  in  the  tincture. 
If  the  tincture  were  made  with  rectified  spirit  instead  of  the  tinc- 
ture of  orange  peel,  the  proper  quantity  of  sulphate  of  quinine 
would  not  be  dissolved. 
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The  following  two  papers  were  then  read  bj  Mr.  Plowman  : — 

NOTE  OX  CHINA  BIGOLOBATA,:.OR  "  TECAMBZ  BA.RK," 
"With  Suggestions  as  to  its  probable  Botanical  Origin, 

AS     indicated     Br     ITS 

Botanical,  Chemical,  and  Microscopical  Characteristics. 

By  John  HocGiQN,  F.I.C.,  F.C  S., 

Mem.  Soc.   Chem.  Industry  ;  Medallist  in  Ghemistry,  University 
College,  London. 

An  opportunity  lias  lately  been  afforded  me  of  investigating  this 
most  interesting  bark,  of  which  after  the  lapse  of  many  yeai'S  a 
small  consignment  has  recently  appeared.  Bat  before  giving  the 
results  of  my  examination,  it  will  be  interesting  to  recapitulate  and 
epitomize  tbe  information  that  has  been  published  in  various , 
journals  and  handbooks  since  its  discovery. 

In  the  first  place,  then,  this  bark  comes  from  Tecamez,  or  Ata- 
camez,  which  lies  west  of  Ibarra,  on  the  western  declivity  of  the 
Cotocacha,  in  Ecua,dor.*  Here  it  was  discovered  in  1793  by  Dr. 
D.  Brown,  a  ship's  surgeon,  and  a  description  of  it,  with  an  illustra- 
tive plate,  was  duly  published  in  Lambert's  "Description  of  the 
Cinchona  Genus,"  1797  (f.  30,  tab.  ii.).  It  appears  to  have  been 
recommended  as  a  useful  tonic  in  a  medical  work  published  in 
1824,  by  Dr.  Brera,  of  Padua.  Having  thus  attracted  attention,  it 
was  submitted  to.  a  careful  examination  by  MM.  Pelletier,  Petroz, 
and  Vanquelin,  and  their  elaborate  report  appears  in  the  Journal  de 
Pharmacie  for  Oct.  1825  (pp.  449-462).  M.  Pelletier  states  that 
100  parts  contain  16  parts  soluble  in  alcohol,  of  which  14'65  is 
"bitter  substance"  and  1"35  "resin,"  but  they  -were  unable  to  find 
any  quinine,. in  which  opinion  they  have  been  confirmed  by  Pfaff 
Von  Santen  and  others,  and  still  later  Dr.  Hesse,  who  statesf  ;-'  that 
it  is  altogether  destitute  of  alkaloids."  Gobel  and  Kunze  X  gi^e  an 
illustration  and  a  good  description  of  the  bark  (to  which  I  shall 
allude  later  or),  and  state  that  Humboldt  saw  the  tree  from  which 
the  bark  is  obtained,  and  waaof  opinion  tliat  its  botanical  origin 
was  to  be   sought  amongst  Cinchonas  or  Exostemmas,  in  w4iich 

*  Clements  H.  Mavkham,  C.B.,  F.R.S.,  etc.,  "  The  Cinchona  Species  of  New 
Gi-anada,"  1^07,  p.  104. 

+  Vide  "  Pbarmacographia,"  1874,  p.  321.     Fliickiger  and  Hanbury. 
+  "  Pharm.  Waarenkunde,"  1827-29,  i.  p.  84.    Talel  xii.,  figs.  6  and  7. 

N   N 
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opinion  M.  Weddell*  tentatively  coincides,  and  whilst  Guibourtf  is 
of  opinion  that  it  is  a  Stenostomum,  Markham  J  thinks  it  is  pro- 
bably a  Piiihieya.  N'ow  I  propose  to  attempt  to  demonstrate  by  a 
chain  of  evidence  from  different  sources,  microscopical,  botanical,  and 
chemical,  that  there  is  a  greater  probability  in  its  being  a  Remijia 
than  any  of  the  above-mentioned  species.  It  is  best  first  of  all  to 
describe  the  bark,  and  to  do  this  I  cannot  do  better  than  give 
Goebell  and  Kunze's  description  with  slight  amplifications  where 
necessary.  "  The  '  Pi  toy  a '  bark,"  as  they  term  it,  "  comes  in  rolls 
4  to  24  inches  long,  sometimes  singly,  sometimes  many  times  rolled, 
and  occasionally  rolled  together.  The  outer  surface  is  smooth,  and 
extremely  finely  wrinkled  in  the  direction  of  the  length,  sometimes 
more  so,  sometimes  less  so,  of  a  brownish  or  greyish  yellow,  with 
white  or  grey  patches,  occasionally  spiraliform,  encircling  the  quills, 
and  generally  the  bark  is  studded  with  little  warts.  The  interior 
surface  is  smooth,  generally  of  a  brownish  black  colour ;  occasion- 
ally, however,  pieces  are  to  be  met  with  of  a  reddish  brown  colour. 
The  Pitoya  bark  is  composed  of  three  portions :  (1)  The  epider- 
mis ;  (2)  the  orange-coloured  bark  ;  (3)  a  thin  layer  of  fibre 
(Bastlage).  The  lower  black  surface,  which  is  scarcely  -jL  of  a  line 
in  thickness,  can  be  removed  by  a  knife,  on  soaking  the  bark,  and. 
is  composed  of  fibre.  The  diameters  of  the  quills  range  from  4 
lines  to  1^  inch  (ZoU),  and  the  thickness  from  ^  to  1|  lines.  One 
never  finds  flat  pieces,  the  least  so  which  I  have  hitherto  seen  were 
still  feebly  bent  inwards.  The  cross  fracture  is  only  slightly  un- 
even, the  longitudinal  fracture  is  harsh,  and  often  somewhat  short 
splintering.  The  taste  is  disagreeable  and  intensely  bitter,  strongly 
inducing  saliva.  Of  odour  I  could  distinguish  nothing.  The  bark 
yields  a  fine  cinnamon-coloured  powder." 

Thus  says  Kunze,§  and  his  description  certainly  does  not  leave 
much  to  add.  I  would,  however,  remark  that  the  sample  I  had  was 
not  so  elegantly  rolled,  and  appears  to  have  been  removed  with 
less  care.  Some  pieces  have  a  whitish  "  coat,"  somewhat  loosely 
attached  to  the  bark,  which,  as  it  curls  up  in  drying,  looses  this 
epidermis  in  transverse  stripes,  giving  a  somewhat  "  zebra  "  appear- 
ance. Some  of  the  larger  pieces  on  the  interior  present  rather  a 
remarkable  appearance,  longitudinal  fissures,  at  an  equal  distance, 
having  been   caused    by   the  drying   of  the    evidently    somewhat 

*  "  Hist.  Natnr.  cles  Quinquinas."     Paris,  1819,  p.  vii. 
t  "Hist,  des  Drogues,"  iii.  (IHC)'.)),  19U  (Quiuquina  Bicolore). 
J  "Chinch.  Sjiecies,  N.  (irauada,"  p.  lOi. 

§  Goebel  and  Kunze,  '' Pharm.  Waareukunde,"  Eisenach,  1827,  vol.  i.  pp. 
84-86. 
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"  fleshy "  bark.  Such  pieces  are,  however,  the  exception  rather 
tlian  the  rule,  as  by  far  the  greater  portion  dries  with  the  smooth 
dark-coloured  interior.     The  microscopical  section  of  the  bark,  Dr. 

A.  Vogl  *  has  pointed  out,  closely  resembles  that  of  Bemijia  i^edun- 
ciolata,  and  he  gives  drawings  of  these  two  sections  for  comparison, 
and  certainly  there  is  a  very  striking  analogy.  Vogl  does  not  offer 
any  suggestions  as  to  the  real  origin,  but  simply  notes  the  fact  of 
the  resemblance  to  "cuprea;  "  but  Humboldt,  who  actually  saw  the 
tree,  was  of  opinion  that  it  belonged  to  the  Exostemmas  or  Cin- 
chonas. But  be  it  borne  in  mind  that  at  that  time  this  latter  group 
included  the  Bemijias,  which  were  not  then  so  perfectly  understood 
as  they  are  to-day.  In  Lambert's  illustration  of  the  leaves  of 
the  Tecamez  bark,  the  leaves  are  seen  to  be  of  a  peculiarly  pointed 
form,  closely  tallying  with  the  form  of  the  leaves  of  Bemijia  pedun- 
culata,  as  given  in  Karsten.f  We  have  thus  microscopical  and 
botanical  evidence  from  undoubtedly  trustworthy  sources  which 
when  noticed  in  conjunction,  and  I  believe  that  they  have  not  hither- 
to been  noticed  together,  are  rather  suggestive  of  the  possibility  of 
the  Tecamez  bark  being  a  Bemijia.  Now  I  am,  through  a  fortunate 
concatenation  of  events,  enabled  to  offer  such  fresh  additional  evi- 
dence as  I  think  will  materially  tend  to  strengthen,  if  not  abso- 
lutely confirm,  this  hypothesis. 

In  the  first  place,  then,  I  must  mention  that  among  the  numerous 
importations  of  "  cuprea  "  bark,  there  has  come  occasionally  a  small 
parcel  of  a  "  cuprea"  of  very  different  appearance  to  the  ordinary 

B.  pedunculata.  The  bark  is  of  a  much  more  orange-red,  instead 
of  the  dull  lake  of  the  ordinary  "  cuprea  bark  "  of  commerce ;  it 
comes  in  very  thin,  broken  quills,  or  small  pieces,  and  gives  almost 
the  appearance  of  cuprea  "shavings."  The  bark  is  of  fine  quality 
as  regards  its  percentage  of  quinine.  It  comes  from  the  State  of 
Tolima  (Colombia),  and  is  cut  from  trees  which  are  very  sparsely 
found,  and  thus  far  it  does  not  appear  that  a  large  supply  will 
come  from  that  district.  It  is  shipped  from  Barranquilla,  like  all 
bark  of  the  same  description.  It  is  evident,  from  a  careful  examina- 
tion of  some  hundredweights  of  this  bark,  that  the  tree  is  a  small 
one  in  comparison  with  the  B.  pedunculata,  and  the  pieces  seem 
relatively  but  little  larger  than  the  China  hicolorata,  to  which,  with 
the  exception  of  the  colour,  it  bears  a  strong  family  likeness.  In 
fact  this  bark,  the  scientific  name  of  which  I  am  unaware  of,  seems 

*  Dr.  A.  Vogl,  "  Beitriige  zur  Kenntniss  der  sogenannten  falschen  Chinarin- 
den."     Wien,  187fi,  p.  11. 

t  Flora  Columbia,  etc.     Berolini,  1856. 
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to  stand  almost  midway  between   China  hicolorata  and  B.  pediuicii- 
lata.     The  exterior  surface  is,  it  is  true,  a  great   deal  more  lougi- 
udinally  wrinkled  ;  the  interior  surface  is  very  similar. 

Secondly,  then,  I  must  state  that  my  analysis  of  the  China 
hicolorata  entirely  contradicts  the  experience  of  previous  observers  ; 
for  not  only  does  the  bark  contain  0'75  per  cent,  of  alkaloids,  but 
they  are  cinchona  or  remijia  alkaloids.  The  bark  contains  also 
chinovine  and  chinic  acid,  which  I  obtained  in  the  characteristic 
lime  salt,  and  identified  ;  the  mother-liquor  of  these  crystals  smelt 
strongly  of  the  peculiar  odour  of  "  Almaguer  bark."  The  actual 
anlaysis  is  as  follows  :  — 

Quinine  Sulphate       ....  0-34  percent. 

=  Quinine 0-255       ,, 

Cincbonidine      .....  — 

Homoquinine     .....  — 

Cincboniue 0-06  ,, 

Quiuidiue. 0-05  „ 

Amorphous  Alkaloids         .        .        .  0-39  „ 

The  quinine  was  carefully  identified  by  the  usual  tests.  Homo- 
quinine  or  cincbonidine  I  was  unable  to  find,  but  the  absence  of 
this  latter  alkaloid  is  negative  evidence  in  favour  of  the  Remijia 
theory.  To  summarize,  we  have  then  the  following  facts: — (1) 
Microscopical :  The  evidence  of  Vogl  as  to  the  great  analogy  of  the 
China  hicolorata  and  Bemijia  pedunculata  sections.  (2)  Botanical 
(a)  Humboldt's  classification  amongst  the  Cinchonas  (which  then 
included  Remijias)  or  Exostemmas  (this  latter  theory  is  now  defi- 
nitely abandoned  on  account  of  important  botanical  dissimilarities 
since  recognised,  e.g.,  the  shape  of  the  flowers,  etc.,  etc.)  ;  (/3) 
Lambert's  evidence  as  given  in  his  drawings  of  the  leaves,  which 
bear  such  a  strong  resemblance  to  Karsten's  Bemijia  fedunculata  ; 
(y)  the  "family  likeness"  between  the  above-mentioned  rare  Tolima 
B,emijia  and  the  China  hicolorata.  (3)  The  Chemical  evidence: 
The  presence  of  alkaloids  which  hitherto  have  only  been  found  in 
either  Cinchonas  or  Remijias. 

From  this  evidence,  drawn  from  so  many  sources  of  so  dis- 
tinctive a  character,  there  can,  in  my  humble  judgment,  be  only  one 
conclusion;  namely,  that  the  "  China  hicolorata  "  is  in  reality  a  true 
Bemijia,  and  I,  therefore,  suggest  for  the  consideration  of  pro- 
fessional botanists  and  quinologists,  whether  it  would  not  be  well 
that  it  should  no  longer  occupy  a  position  of  "  greater  freedom  and 
less   responsibility"    under   the  vague  term,  "  CA/ua,"  *  but  that  it 

*  The  synonyms  for  this  bark  are  many,  viz.,  China  bicolorata,  Cbiua  Pitoya, 
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should  boldly  assume  its  botanical  "responsibilities,"  and  be  known 
henceforth  as  "  Bemijia  bicolorata." 


ANALYSES  OF  SOME  OLD  CINCHONA  BAEKS. 
Br  David  Hooper,  F.C.S. 

Among  a  number  of  cinchona  bai'ks  I  have  recently  had  occasion 
to  analyse,  the  results  obtained  from  four  samples  of  an  authentic 
source  appear  worthy  of  publication.  These  barks  were  some 
which  had  been  given  by  Mr.  Mclvor,  the  late  superintendent  of 
the  iMadras  plantations,  to  Dr.  de  Vrij,  in  the  year  1874.  Dr.  de 
Vrij,  in  handing  them  to  me  for  analysis,  remarked  that  he  had 
had  them  by  him  since  that  time,  but  no  opportunity  had  presented 
itself  for  verifying  the  statements  made  on  two  of  the  packages. 

Each  sample  was  carefully  marked  in  Mr.  Mclvor's  own  hand- 
writing, with  the  following  description  : — 

1.  Mossed  bark  of  Giiichona  officinalis.     Contains  no  quinine. 

2.  Renewed  bai*k  of  G.  officinalis.     Contains  no  quinine. 

3.  Renewed  bark  of  0.  officinalis,  var.  TJritusinga. 

4.  Renewed  bark  of  G.  puhescens. 

The  specimens  were  in  thick  single  and  double  quills,  but  their 
physical  characters  were  not  deemed  worthy  of  exact  scrutiny. 
.They  were  all  in  a  good  state  of  preservation. 

They  yielded  respectively  9'9,  9"5,  9"5,  and  9*7  per  cent,  of  hygro- 
scopic moisture  at  100°  C,  and  gave,  on  analysis,  the  following 
alkaloidal  composition. 


1. 

2. 

3. 

4. 

Quinine 

Cinchonidine 

Quinidine 

Ciuchonine    

Amorphous 

0-84 
113 
0-46 
0-71 

1-88 

1-99 
0-68 
2-90 

2-04 
2-44 
0-38 
0-99 
0-53 

4-13 
1-53 
0-06 
0-49 
0-77 

Total     .... 

5-02 

5-57 

6-38 

6-98 

The  No.  1,  although  not  so  bad  as  described,  is  much  poorer  than 
one  would  expect  from  an  officinalis.     No.  2  is  peculiar  in  the  large 

Ch.  Tecamez,  Ch.  Atacamez,  Pitoya  bark,  Tecamez  or  Atacamez  bark,  China 
bicolore,  Zwei  farbige  China,  etc.,  etc. 
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amount  (2  per  cent.)  of  quinidine  it  contains.  Mr.  J.  C.  B.  Moens, 
in  "  Kinacultunr  in  Azie,"  records  1"2  per  cent,  as  the  maximum 
quantity  of  quinidine  in  several  estimations  of  this  species,  and 
that  he  found  in  the  root-bark.  Quinidine  in  such  amount  occurs 
in  a  variety  of  Ledgeriana  bark,  to  which  the  name  Qiiinidifera  has 
been  applied,  and  Dr.  de  Vrij  has  found  in  some  Java  plants  of  G. 
Calisaya  a  few  yield  over  2  per  cent.  The  amorphous  alkaloids 
in  bark  No.  2  are  also  remarkably  high.  The  fourth  analysis  indi- 
cates a  very  satisfactory  yield  of  alkaloid,  both  in  total  amount  and 
in  quantity  of  quinine.  It  agrees  substantially  with  the  analyses 
of  G.  pubescens  made  by  Dr.  Paul  in  the  early  part  of  this  year, 
notwithstanding  the  interval  of  about  ten  years  between  the  times 
of  collection.  I  have  heard,  on  good  authority,  that  Gincliona 
pubescens  is  a  fast  grower  and  fairly  constant  in  alkaloidal  contents. 
Several  cuttings  have  recently  been  planted  in  the  Nilgiris,  and 
the  result  will  be  looked  forward  to  with  some  interest.  Among 
the  large  number  of  cinchona  barks  that  will  be  candidates  for 
a  place  in  the  new  Pharmacopoeia,  the  pubescens  species  certainly 
possesses  many  recommendations  in  its  favour. 

In  conclusion,  I  must  express  my  obligations  in  being  allowed  to 
conduct  the  above  analyses  in  the  laboratory  of  Dr.  W.  F.  Kop- 
peschaar,  in  the  Hague. 


The  President,  in  proposing  a  vote  of  thanks  to  both  these 
gentlemen,  said  Mr.  Hodgkin  was  himself  connected  with  one  of 
the  most  important  quinine  manufacturers  in  the  country,  and 
therefore  any  communication  from  him  was  of  great  interest,  apart 
from  its  own  intrinsic  value.  He  was  connected  with  the  firm  of 
the  late  Mr.  Eliot  Howard,  a  highly  respected  contributor  to  the 
Conference  and  to  the  Pharmaceutical  Society. 

Mr.  Naylor  asked  if  Mr.  Hoojier's  paper  contained  any  details  of 
the  method  employed  for  estimating  the  alkaloids. 

The  President  said  he  did  not  go  into  details. 

Mr.  Elborne  said  the  former  paper  was  one  of  considerable  im- 
portance. He  should  like  to  know  whether  this  Tecamez  bark  was 
impoi'ted  in  large  quantities,  and  whether  it  closely  corresponded 
to  the  modern  cuprea  bark  which,  as  at  present  imported,  was,  he 
believed,  considered  to  be  afforded  by  two  species  of  Eemijia,  the 
11.  pedunculata  and  the  R.  Furdieana.  This  paper  tended  to  show 
that  cuprea  bark  was  afforded  by  a  third  variety,  which  the 
author  proposed  to  call   B.  bicolorata.      Another  question  which 
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occurred  to  him,  was  whether  this  bark  came  from  the  same  pari  of 
the  world  as  ordinary  cuprea  bark,  which  he  believed  came  from 
the  region  of  Bucaramanga  and  certain  tributaries  of  the  Orinoco; 

Mr.  Plowman,  in  reply  to  Mr.  Elborne,  said  from  one  of  the  state- 
ments in  the  paper  it  appeared  that  this  was  not  a  common  article 
of  commei'ce.  It  came  from  Tecamez,  which  was  on  the  western 
declivity  of  Cotocacha,  in  Ecuador.  This  was  not  very  distant  from 
the  Orinoco,  so  that  practically  the  geographical  source  might  be 
said  to  be  fairly  identical. 


The  following  paper  was  read  by  Mr.  Benger  : — 

SESAME  OIL  AS  A  BASIS  FOR  LEAD  PLASTER. 

By  Thomas  Maben, 
Fharmaceutical  Chemist. 

At  the  last  meeting  of  the  Conference  two  reports  were  submitted 
with  reference  to  the  suitability  of  sesame  oil  for  pharmaceutical 
purposes.  The  conclusions  arrived  at  by  the  writers,  Mr.  Conroy, 
P.C.S.,  and  myself,  were  for  the  most  part  very  similar,  the  only 
exception  being  that  Mr.  Conroy  found  the  oil  unsuitable  as  a  basis 
for  lead  plaster,  whereas  my  experiments  had  led  me  to  form  an 
opposite  opinion. 

The  feeling  of  the  meeting  seemed  to  be  in  favour  of  Mr  Conroy's 
position,  but  the  question  was  by  no  means  finally  settled  ;  and  as 
it  is  of  considerable  importance,  even  apart  from  its  pharmaceutical 
aspects,  I  have  ventured,  at  the  risk  of  being  thought  troublesome, 
again  to  take  it  up,  in  the  hope  of  being  able  to  make  clear  what  is 
at  present  somewhat  doubtful. 

Mr.  Conroy  found  that  lead  plaster  prepared  with  sesame  oil,  in 
B.P.  proportions,  was  dark  in  colour  and  much  too  soft.  In  my 
paper,  I  remark  that  the  plaster  can  be  prepared  with  seasame  oil, 
provided  we  employ  a  larger  proportion  of  lead  oxide  than  is  ordered 
by  the  Pharmacopoeia;  so  prepared,  it  is  darker  in  colour,  less 
friable  and  more  adhesive  than  the  ofEcial  plaster.  In  the  discus- 
sion that  followed  the  reading  of  the  reports,  Mr.  Conroy's  conclu- 
sions were  confirmed  by  Mr.  Tanner,  who  added  that  his  own 
experience  was  that  the  plaster  had  the  further  disadvantages  of  a 
disagreeable  odour,  and  when  spread  a  tendency  to  become  rancid. 
Having  prepared  many  samples  of  sesame  lead  plaster  before  writ- 
ing my  paper,  I  was  not  at  all  surprised  to  hear  that  when  the  B.P. 
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'  proportions  were  adhered  to,  the  result  was  bad  alike  in  colour, 
'  consistency,  and  odour.     So  far,  then,  I  am  quite  at  one  with  both 

Mr.  Conroy  and  Mr.  Tanner. 

The  reason  why  the  plaster  should  be  so  soft  is  to  be  found  in  the 

very  large  percentage  of  olein  in  the  sesame  oil.     This  was  Mr. 
'  Conroy's  explanation  of  the  fact,  and  it  seems  to  me  to  be  the  only 

•  explanation  possible.    Owing  to  the  lead  oxide  not  being  in  sufficient 

•  quantity  to  saponify  all  the  oleic  acid,  a  certain  proportion  of  the 
latter  ia  always  present  in  the  free  state,  and  this  evidently  accounts 

'  not  onl]f  for  the  softness,  but  also  for  the  rancidity.     It  is,  there- 
fore,' o'nly  natural  to   expect  that  by  increasing  the  proportion  of 
'  base  as  much  as  is  necessary  to  ensure  complete   saponification, 
'  there  would  be  no  difficulty  in  obtaining  lead  plaster  from  sesame 

■  oil.  '  It  would  indeed  be  very  remarkable,  and  from  a  chemical  point 

■  'of  view  exceedingly  interesting,  if  sesame  and  olive  oils  gave  quite 
'•  different  reactions  under  the  conditions  in  which  the  plaster  is  pre- 
f  pared.  As  a  matter  of  fact,  saponification  of  either  oil  is  perfectly 
^  possible,  and  to  show  that  this  is  so  I  have  prepared  a  number  of 
>  specimens,  some  of  which  are  now  on  the  table. 

The  oil  made  use  of  was,  I  have  every  reason  to  believe,  perfectly 

■  pure.      It   was  got  for  the  purpose  from    Messrs.   Evans   &   Co., 
Liverpool,  and  Mr.  Conroy  having  kindly  examined  it  previous  to 

'  its  being  sent  off,  certified  to  its  genuineness  so   far  as  he  could 
judge. 

The  specimens  were  prepared  as  follow  : — 

No  1  Sesame  oil  planter  ;  the  lead  oxide  in  B.P.  proportion. 

,,    3  ,,             „            lead  oxide  increased  10  per  cent. 

„    5  „             „                       „               „           20 

„    G  „            ,,                       „               „           25 

„    7  „             „                       „               „           30 

„    8  „            „                      „              „          4^        „ 

„    9  „             ,                        .„               r,           50 

„  10        „  „         prepared  in  May,  1883. 

,,  11  Olive  oil  plaster,  prepared  in  June,  1884,  B.P. 

,,  12  ,,             ,,          ooiumercial  specinaen,  B.P. 

With  the  exception  of  Nos.  10  and  12,  all  the  specimens  were 
'.  prepared  in  June  of  this  year. 

It  is  evident  that  Nos.  1,  3,  5  and   6  are  much  too  soft,  and   the 

"  same  may  be  said  of  Nos.  7  and  8.     A  year  hence  these  latter  may 

be  in  a  condition  to  keep  their  shape  in  rolls,  even  in  summer,  but 

the  attempt  v/ould  not  at  present  be  very  successful.     No.  9  keeps 

'  .quite  Y.'cll  either  spread  or  in  roll,  and  in  general  aj^pearance  com- 
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pares  very  favourably  with  either  of  the  B.  P.  plasters,  TTos.  11  and 
12.  Nos.  9  and  11  were  both  prepared  under  identical  conditions, 
towards  the  close  of  June,  when  the  thermometer  was  registering 
75°  in  the  shade.  No.  10,  in  which  the  proportion  of  lead  oxide  is 
increased  at  least  40  per  cent.,  is  more  than  a  year  old  ;  it  is  a  very 
fair  specimen,  and  quite  good  enough  to  be  used  as  a  basis  for  other 
plasters.  The  softer  plasters  are  of  course  quite  rancid,  though 
they  are  moderately  white  in  colour. 

In  the  hands  of  I'egular  manufaetui-ers,  and  with  appliances  for 
the  purpose,  a  very  good  plaster  might  be  made  by  using  the  same 
proportions  as  in  No.  8,  but  the  scale  on  which  1  prepared  it  is  too 
small  to  admit  of  very  definite  opinions  being  formed  regarding  it. 

The  specimens  of  official  plaster  are  not  so  white  and  friable  as 
the  plasters  of  commerce  sometimes  are.  No.  11  is  quite  as  good  a 
plaster  as  No.  12,  which  was  recently  got  in  the  regular  course  of 
business  from  a  first-class  house.  Nos.  9  and  10  appear  to  be  quite 
equal  to  these  (Nos.  11  and  12)  in  every  respect,  though  it  would 
obviously  be  unreasonable  to  compare  any  new  sesame  plaster  with 
the  pure  white  article  that  we  occasionally  meet  with,  since  the 
natural  effects  of  age,  not  to  speak  of  improved  methods  of  prepar- 
ation, will  quite  account  for  the  difference  both  in  colour  and  con- 
sistency. 

In  conclusion,  I  have  only  to  add  that  the  further  experiments 
required  for  this  supplementary  report  enable  me  to  form  a  much 
more  decided  opinion  in  favour  of  sesame  oil  as  a  basis  for  lead 
plaster  than  I  was  in  a  position  to  give  expression  to  a  year  ago. 

The  large  proportion  of  lead  oxide  required  may  doubtless  some- 
times be  a  disadvantage  ;  but  the  fact  that  we  get  a  much  purer 
oleate  in  sesame  plaster  than  in  that  prepared  from  olive  oil  ought 
in  certain  circumstances  to  be  in  favour  of  the  former. 


The  President,  in  moving  a  vote  of  thanks  to  Mr.  Maben,  said 
he  would  offer  no  opinion  on  the  question  himself,  as  he  had  no 
practical  knowledge  of  it,  but  he  would  not  propose  to  use  sesame 
oil  in  pharmaceutical  preparations  unless  it  were  recognised  and 
specified.  He  thought  some  of  the  specimens  were  rather  too  high 
in  colour  to  be  satisfactory, 

Mr.  Gerrard  said  he  had  some  experience  both  in  plaster  making 
and  spreading,  and  he  had  tried  numerous  oils  for  the  purpose  of 
manufacturing  a  lead  plaster.  He  was  of  opinion  that  thez'e  were 
several  natural  oils,  besides  olive  oil,  which  were  admirable  for  the 
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purpose,  and  that  they  need  not  confine  themselves  exclusively  to 
olive  oil.  Of  course  it  had  become  customary  to  use  olive  oil,  and 
it  must  be  continued  for  lead  plaster  whilst  the  present  formula 
remained  in  the  Pharmacopoeia ;  but,  nevertheless,  pharmacists 
were  in  a  position  to  discuss  the  properties  of  other  oils,  and  there 
were  others  which  would  yield  equally  as  good  plasters  as  those 
made  from  olive  oil.  He  had  had  no  experience  of  sesame  oil,  but 
he  had  used  nut  oil,  and  prepared  from  it  an  excellent  plaster  which 
had  keeping  and  adhesive  properties.  Lead  plaster  prepared  from 
the  British  Pharmacopoeia  processes  in  the  quantities  there  indicated 
was  by  no  means  a  good  preparation,  as  it  did  not  contain  sufficient 
oxide  of  lead,  and  the  consequence  was  a  neutral,  or  anything  like 
a  neutral  oleate  of  lead  was  not  obtained,  but  one  which  contained 
an  excess  of  oleine  and  was  prone  to  decomposition,  readily  becom- 
ing a  rancid  and,  consequently,  irritating  application.  Such  a 
plaster  underwent  in  certain  circumstances,  especially  in  summer 
weather,  and  if  spread  and  packed  up  in  large  quantities,  what  was 
called  heating.  He  had  spread  400  or  500  yards  at  once,  and  in 
packing  such  plaster  in  a  large  drawer,  the  rolls  lying  on  each  other, 
he  found  when  hot  weather  set  in  the  plaster  became  very  hot. 
This  change  was  probably  due  to  the  fact  that  there  was  an  excess 
of  oil,  and  there  was  some  oxidation  going  on  through  the  formation 
of  oxyoleates.  This  was  hastened  to  some  extent  by  the  presence  of 
water,  and  much  lead  plaster  that  was  sold  contained  mechanically 
retained  water,  it  being  sent  out  in  this  form  because  it  had  a 
whitish  appearance  given  by  the  emulsification  of  the  water  in  it. 
If  lead  plaster  were  prepared  from  which  water  was  eliminated,  it 
became  a  dark,  transparent  colour,  not  attractive  to  the  eye  by  any 
means,  but  one  which  would  give  the  surgeon  far  greater  satisfaction 
than  a  plaster  which  contained  emulsified  water.  That  usually  sold 
by  chemists  had  that  nice  whitish  surface,  and  on  the  back  a  great 
quantity  of  sulphate  of  lime  or  other  material  used  as  backing, 
which  made  the  plaster  so  exceedingly  stiff  that  it  was  not  well 
adapted  for  surgical  operations.  A  surgeon  wculd  reject  that  kind 
of  plaster  for  strapping  up  a  limb,  but  if  you  spread  a  plaster  of  the 
transparent  kind,  from  which  all  the  water  was  eliminated,  it  lent 
itself  most  admirably  to  the  irregularities  of  the  limb,  adhered  well 
and  retained  its  properties  for  a  maximum  period.  The  great  object 
in  a  lead  plaster  was  to  obtain  one  which  should  be  permanent  and 
adhere  for  a  considerable  time. 

Mr.  Natlor  said  he   could  endorse   a  good  deal  of    what   Mr. 
Gerrard  had  said,  but  he  was  surprised  at  the  reflection  which  was 
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thrown  on  some  plaster  manufacturers.  He  bad  never  found  any 
difficulty  in  preparing  a  plaster  which  was  white,  such  as  Mr. 
Gerrard  indicated,  but  had  never  known  the  use  of  sulphate  of  lime. 
There  was  very  little  difficulty  in  obtaining  the  whitish  appearance 
on  a  manufacturing  scale;  it  was  merely  a  matter  of  manipulation. 
He  found  in  using  oxide  of  lead  a  little  more  water  was  sometimes 
required  to  effect  complete  saponification  with  some  litharge  than 
with  others,  and  in  such  circumstances  one  was  warranted  in  using 
that  extra  water,  but  it  had  no  business  to  be  left  in  the  finished 
plaster.  If  it  were,  he  should  put  it  down  to  defective  manipula- 
tion. 

Mr.  Benger  said  he  was  under  the  impression  that  the  whitish 
appearance  was  produced  by  pulling  the  plaster  in  the  same  way 
as  sugar  was  pulled. 

Mr.  Hasselby  said  some  time  ago  he  set  about  making  a  little 
emplastrum  phinihi  according  to  the  Pharmacopoeia ;  he  took  the 
olive  oil  out  of  the  oil  cistern,  and  the  litharge  out  of  the  usual 
litharge  jar,  so  the  conditions  were  those  of  an  ordinary  commercial 
character.  It  was  well  boiled,  but  he  was  not  satisfied  with  its 
hardness,  and  boiled  it  again  and  again.  At  last  he  took  it  out,  and 
he  and  his  apprentice  had  one  or  two  hours'  good  pulling  at  it,  and 
they  did  their  best  to  make  as  good  a  sample  as  they  bought  from 
the  wholesale  houses,  but  failed  to  do  so.  It  struck  him  that  his 
olive  oil  must  have  some  sesame  in  it,  though  possibly  it  might  be 
something  else.  He  understood  that  if  there  were  any  carbonate 
with  the  litharge, — which  should  be  pure  oxide, — complete  combin- 
ation was  not  effected,  and  he  intended  reboiling  it  with  fresh  oxide 
and  endeavouring  to  make  it  over  again.  The  experiment  of  Mr. 
Maben  showed  very  clearly  that  there  might  be  something  in  the 
oil  cistern  as  well  as  in  the  oxide  of  lead.  After  all,  he  thought  the 
wholesale  houses  sent  out  lead  plasters  slightly  too  hard,  and  that 
if  fchey  were  produced  a  little  softer  it  would  be  better  for  the 
customers  who  used  them,  and  it  would  certainly  be  better  for  the 
young  man  who  had  to  weigh  them  up. 

Mr.  Wrenn  said  he  could  quite  confirm  what  had  been  said  by 
Mr.  JSTaylor,  who  he  knew  was  accustomed  to  see  large  quantities  of 
this  plaster  made.  He  never  thought  of  emulsification  of  water  ; 
it  was  simply  the  process  of  manipulation  by  which  the  whiteness 
was  obtained,  and  the  formula  of  the  British  Pharmacopoeia  was 
followed  as  completely  as  possible. 

The  President  said  it  was  well  understood  that  the  so-called 
bleached  shellac  was  produced  by  the  introduction  of  water  into  it, 
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and  probably  from  tliat  the  idea  arose  that  in  the  lead  plasters  a 
little  water  might  also  produce  a  whitish  appearance.  He  was  not 
at  all  clear  what  the  molecular  condition  might  be  which  gave  this 
whiteness,  but  it  was  evident  some  makers  made  much  whiter  lead 
plasters  than  others,  though  it  did  not  at  all  follow  that  the  whiter 
was  the  better  plaster  for  surgical  use;  he  should  rather  fancy  a 
darker  and  softer  plaster  himself. 

Mr.  Clark  said  there  was  no  difficulty  in  making  a  very  handsome 
white  plaster  precisely  according  to  the  Pharmacopoeia,  if  good  oil 
and  good  litharge  were  used,  but  some  little  labour  was  required. 


The  following  paper  was  then  read  by  Mr.  Plowman — 

EEPORT    0?T    THE    STRENGTH    AND    CONDITION    OP 

COMMERCIAL    SPECIMENS    OP   HYDRARGYRUM 

GUM  GRETA,   PILULA  HYDRARGYRI,  AND 

UNGUENT UM  HYDRARGYRI. 

By  M.  Dechan,  and  T.  Maben, 

Aiiahjtical    Ghemist.  Pliarmaceutical    Ghemist. 

Acting  on  the  suggestion  of  the  Bine  List,  we  have  lately  been 
devoting  what  time  we  could  spare  to  the  exaraiuatiou  of  commer- 
cial specimens  of  Hydrargyrum  cum  cretd,  P'llula  hydrargyri,  and 
Ungue7itum  hydrargyri.  We  had  hoped  to  be  able  to  include  Pit. 
hydrarg.  subchlor.  go.  in  this  report,  but  the  time  at  our  disposal 
has  been  too  limited  to  allow  of  this  being  done.  We  purpose  cou- 
fining  ourselves  strictly  to  the  consideration  of  the  "  strength  and 
condition"  of  the  various  specimens;  the  different  methods  for 
preparing  them  lie  somewhat  outside  our  present  scope,  and  shall 
only  be  incidentally,  if  at  all,  referred  to. 

Hydrnrgyrum  cum  Greta. 

■  The  question  as  to  the  composition  of  this  preparation  has  often 
been  discussed,  so  often  indeed  that  but  for  the  sanction  of  the  Blue 
List  we  should  have  hesitated  to  take  it  up.  The  invariable  con- 
clusion arrived  at  from  the  analysis  of  specimens  has  been  that 
greater  or  less  proportions  of  mercurous  or  mercuric  oxides,  or  of 
both,  are  found  to  be  present.  Some  of  the  older  authorities  were 
inclined  to  believe  that  the  mercury  existed  in  a  state  of  mechanical 
division  only,  but  few  would  now  be  found  to  maintain  that  opinion. 
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Pharmacists  are  all  aware  tliat  the  mercury  is  certain  to  become 
more  or  less  oxidized  in  the  course  of  time,  though  it  is  hardly 
possible  for  us  to  say,  without  actual  analysis,  how  far  oxidation 
has  gone,  or  what  oxides  are  found  at  any  stage  of  the  history  of 
the  preparation.  The  conditions  under  which  hyd.  c.  cret.  is  usually 
prepared  render  it  all  but  impossible  to  avoid  the  presence  of  oxide. 
By  employing  an  atmosphere  of  carbonic  dioxide,  we  might  be 
certain  of  having  only  metallic  mercury,  and  by  carefully  pi'eserving 
the  stock  be  able  to  reduce  the  oxides  to  a  minimum  :  but  the  few 
retail  pharmacists  who  make  this  preparation  are  doubtless  of  opinion 
that  quite  enough  trouble  is  involved  already,  without  adding  more; 
and  those  who  purchase  the  drug  must  be  content  to  take  what  the 
wholesale  houses  choose  to  give  tliem.*  Mercuric  oxide  being,  to 
say  the  least,  very  much  more  active  than  the  metal,  pharmacists 
ought  to  be  exceedingly  careful  that  their  stock  of  Jiijd.  c.  cret.  should 
be  such  that  no  danger  would  attend  its  use.  That  this  care  is  by 
no  means  so  common  as  could  be  wished  has  been  rej^eatedly 
proved,  and  it  will,  therefore,  not  be  surprising  if  the  result  of  our 
investigation  is  to  add  another  link  to  the  already  long  chain  of 
evidence. 

The  method  adopted  by  us  in  estimating  the  metallic  mercury 
and  the  oxides  is  as  follows  : — 

A  weighed  quantity  is  treated  with  excess  of  acetic  acid,  and 
when  the  carbonate  is  decomposed,  the  mixture  is  bi^ought  to  the 
boiling  point  and  then  set  aside  to  cool.  The  supernatant  liquid  is 
decanted,  the  residue  being  repeatedly  washed  with  distilled  water 
to  ensure  the  separation  of  acetates.  The  solution  contains  the  mer- 
curous  and  mercuric  oxides  as  their  respective  acetates,  and  to 
separate  these  it  is  first  treated  with  hydi-ochloric  acid ;  this  pre- 
cipitates mercurous  chloride,  which,  is  removed  by  filtration,  dried 
at  100°  C,  and  weighed.  Sulphuretted  hydrogen  is  then  passed 
through  the  filtrate,  which  contains  mercuric  chloride  in  solution, 
and  the  precipitated  sulphide  separated,  dried,  and  weighed.  From 
the  chloride  and  sulphate  thus  obtained  are  calculated  the  mercurous 
and  mercuric  oxides  respectively.  The  residue  after  treatment  with 
acetic  acid  consists  of  nnoxidized  mercury  and  any  insoluble  matter 
that  may  have  been  present.  The  mercury  is  dissolved  out  by 
means  of  warm  dilute  nitric  acid,  the  insoluble  residue  being 
separated  by  filti-ation,  dried,  and  weighed.     The  filtrate,  after  being 

*  The  length  of  time  required  to  make  grey  powder  must  always  be  a  difficulty 
in  the  way  of  its  preparation  by  retailers.  We  do  know  one  pharmacist,  how- 
ever, who  avers  that  he  can  make  it  in  a  quarter  of  an  hour  ! 
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tested  with  ammonic  hydrate  to  make  certain  of  the  absence  of 
mercurous  nitrate,  is  treated  with  sulphuretted  hydrogen,  and  the 
dried  and  weighed  sulphate  thus  formed  gives  on  calculation  the 
percentage  of  metallic  mercury.  The  moisture  is  best  taken  by 
drying  in  vacuo ;  any  other  method  we  found  was  unreliable. 
The  carbonate  may  be  estimated  by  loss  of  carbonic  dioxide  in  the 
usual  way.  We  determined  the  proportion  of  chalk  in  a  number  of 
the  specimens  by  means  of  Rohrbeck's  apparatus;  but  as  the  series 
is  not  complete  in  this  respect,  we  simply  give  the  relative  percent- 
ages of  unoxidized  mercury,  mercurous  oxide  and  mercuric  oxide, 
the  following  being  the  detailed  results  of  the  analysis  of  twelve 
specimens  : — 


Hg  per  cent. 

1.         2. 

3.        4. 

5.          6.          7.        8. 

9. 

10.      11. 

12. 

22-05    30-6 

32-75   30-6 

34-05     34-4     32-62    30-3 

49-6 

31-17  21-2 

35-8 

Hg2  0  per  cent. 
2-2        Tr.      Tr.       0-22    026       0-1      1-95      0-17      Tr.        0-52     6-15    Tr. 

Hg  0  iDer  cent. 
4-67      1-4      2-79      1-4      1-86      1-15      232      0-65      0-88      092      2-8      1-0 

It  will  be  observed  that  in  some  cases  the  total  quantity  of  mer- 
cury is  very  much  more,  while  in  others  it  is  considerably  less  than 
the  normal  (33^  per  cent.).  This  may  be  accounted  for  by  the 
tendency  of  the  mercury,  owing  to  its  very  high  specific  gravity,  to 
fall  to  the  bottom  of  the  bottle.  This  hypothesis  is  strikingly 
supported  by  specimen  No.  9,  which  gives  over  50  per  cent,  of 
mercury,  this  particular  sample  having  been  the  whole  that  was  left 
in  the  bottom  of  the  retailer's  shop  bottle.  The  obvious  remedy 
for  this  would  lie  in  the  simple  expedient  of  shaking  the  shop  bottle, 
which  ought,  in  our  opinion,  frequently  to  be  done. 

The  comparative  absence  of  oxide  in  some  of  the  specimens  and 
the  large  proportion  in  others  are  sufficiently  interesting  to  deserve 
a  passing  notice.  The  manner  in  which  the  drug  is  prepared  and 
stored  will  doubtless  have  a  great  effect  on  the  oxidation,  and  may 
explain  why  samples  differ  so  much.  We  have  a  few  notes  on  the 
relative  effects  on  oxidation  of  the  dry  and  moist  methods  of  pre- 
paration, of  exposure  to  air  and  exposure  to  light ;  but  as  it  would 
drag  out  this  [paper  to  a  greater  length  than  is  desirable,  were  we 
to  take  up  these,  we  cannot  enter  on  them  at  present.  We  may 
remark  that  we  have  prepared  liyd.  c.  cret.  by  the  process  given  in 
the  new  U.S.  Pharmacopoeia.  When  finished  it  had  not  a  trace  of 
oxide,  which  is  more   than  can  be    said   of  that  prepared   by  the 
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British  Pharmacopoeia  process;  bat  it  is  not  found  that  the  U.S. 
preparation  is  any  more  able  than  our  own  to  resist  the  influences  of 
air  and  light. 

Pilula  Hydrargyri. 

We  are  not  aware  that  this  preparation  has  ever  been  system- 
atically examined  with  a  view  to  the  elucidation  of  the  question  as 
to  whether  oxides  are  or  are  not  formed  in  it.  Authorities  generally 
are  quite  prepared  to  go  the  length  of  saying  that  the  pill  "contains 
finely  divided  and  probably  partially  oxidized  mercui-y,"  as  Scoresby- 
Jackson  cautiously  puts  it.  Christison  goes  a  little  further,  though 
he  does  not  feel  quite  sure  of  his  ground.  "  Inquiries  tend  to  show," 
he  says,  "  that  the  pills  do  not  contain  any  oxide,  but  the  reverse 
may  be  presumed,  both  from  the  mode  of  preparing  them  and  their 
activity."  Proctor,  much  more  positive,  very  definitely  states  that 
"a  small  portion  of  the  mercury  is  always  oxidized,"  and  again, 
"  the  proportion  of  oxide  in  blue  pill,  even  when  kept  long,  is  very 
small."  We  have  not  been  able  to  find  any  authority  who  holds 
that  mercurial  pill  contains  no  oxide  ;  yet  our  examination  of  com- 
mercial specimens  tends  to  show  that  this  is  the  more  correct  view, 
provided,  of  course,  due  care  has  been  taken  in  the  preservation  of 
the  pill-mass. 

In  speaking  of  grey  powder,  Proctor  says  it  has  been  suggested 
to  use  sugar  in  the  place  of  chalk,  "  but  it  is  not  found  that  sugar 
in  the  dry  state  has  any  protecting  power  over  the  mercury," 
thereby  implying  that  sugar  in  the  wet  state  may  have  such  a 
power.  It  is  somewhat  surprising  that  the  "  protecting  power  "  of 
sugar  has  not  long  ere  this  been  recognised  in  the  case  of  blue  pill. 
It  is  well  known  that  sugar  assists  certain  metals  to  resist  oxidation, 
and  also  that  its  natural  tendency  is  to  reduce  mercurial  salts. 
This  being  so,  it  is  singular  that  the  presence  of  oxide  in  blue  pill 
should  have  been  so  readily  assumed  in  the  absence  of  direct  proof, 
and  even,  as  in  Christison's  case,  in  spite  of  proof  to  the  contrary. 

We  have  examined  eight  commercial  specimens  of  blue  pill-mass, 
and  six  of  these  contained  absolutely  no  trace  of  either  of  the 
oxides.  One  contained  a  small  proportion  of  mercurous  oxide,  but 
it  is  noteworthy  that  this  specimen  was  so  dry  when  it  reached  us 
as  almost  to  be  in  a  state  of  powder,  and  the  percentage  of  mercuiy 
further  indicates  that  it  was  dry  when  originally  prepared.  The 
other  specimen  contained  traces  of  both  oxides,  but  it  also  had  been 
so  dry  that,  before  selling  it,  the  pharmacist  from  whom  it  was 
procured  had  to  work  it  up  with  a  little  water. 
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The  following  method  was  adopted  for  the  estimation  of  the 
mercury  : — 

A  weighed  quantity  of  the  pill  is  digested  in  warm  strong  acetic 
acid,  for  the  purpose  of  dissolving  out  any  oxides  that  may  be 
present.  The  solution  is  separated  by  decantation,  and,  with  the 
washings  of  the  residue,  examined  for  mercurous  and  mercuric 
acetates  in  the  same  manner  as  just  desci'ibed  for  grey  powder. 
The  residue  is  then  digested  in  dilute  nitric  acid  and  filtered,  and 
tlirough  the  filtrate,  which  has  a  yellowish  colour  owing  to  the 
action  of  the  acid  on  the  organic  matter,  sulphuretted  hydrogen  is 
passed  to  satui'ation.  Excess  of  nitric  acid  having  been  added,  the 
sulphide  is  separated  by  filtration,  dried,  and  weighed  as  before. 

The  colour  of  the  acetic  acid  solution  at  once  determines  whether 
the  pill  has  been  prepared  according  to  the  official  formula,  i.e., 
with  confection  of  roses,  or  whether  confection  of  hips  has  been 
employed ;  the  solution  being  of  a  bright  pink  or  of  a  dirty  grey  to 
brown,  according  as  the  former  or  the  latter  has  been  used.  It  is 
exceedingly  instructive  to  note  that  five  out  of  the  eight  specimens 
■were  prepared  with  confection  of  hips.  If  this  represents  the  ratio 
of  adulteration  of  pi7.  hydrargyri  throughout  the  country,  it  betrays 
a  condition  of  pharmaceutical  morality  for  which  we  were  not 
prepared.* 

The  percentage  of  mercury  found  in  each  of  the  eight  specimens 
was  as  follows  : — 

1.         2.  3.  4.  5.  6.  7.        8. 

Hg  per  cent.      .     37-1     33-G     31-46     41-33     33-62     28-45     35-0     31-5 

No.  3  contained  1'32  per  cent,  of  Hgj  0,  and  No.  4  had  traces  of 
both  oxides  ;  all  the  others  were  quite  free  from  oxide.  Nos.  6,  7, 
and  8  were  prepared  with  confection  of  roses  ;  the  others  with  con- 
fection of  hips.  As  showing  that  the  age  of  the  specimen  has 
nothing  to  do  with  oxidation,  we  may  mention  that  No.  1  was  more 
than  four  years  old.  The  proportion  of  mercury  varies  considerably, 
but  in  most  of  the  cases  this  is  accounted  for  by  the  dryness  or 
moisture  of  the  specimen.  Nos.  1  and  7  were  moderately  dry,  and 
Nos.  6  and  8  were  very  moist.     No.  4  seems  to  be  quite  an  abnormal 

*  Out  of  mere  curiosity  we  turned  up  the  price  lists  of  several  of  the  -wholesale 
houses  from  which  we  knew  some  of  the  specimens  had  been  obtained,  and  we 
found  that  without  exception  tlie  quotations  for  the  sophisticated  article  were 
from  3d!,  to  5d.  per  pound  under  the  prices  charged  for  the  genuine ;  but  as  the 
cost  of  confection  of  roses  is  nearly  double  that  of  confection  of  hips,  it  is  clear 
that  the  careless,  if  not  unscrupulous  vendors,  are  able  to  undersell  their  more 
honourable  rivals,  and  at  the  same  time  pocket  a  larger  profit ! 
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specimen,  as  it  was  moist  rather  than  dry,  though  the   amount  of 
mercury  would  indicate  a  very  dry  pill  mass  indeed. 

Unguentum  Hijclrargyri. 
Considerable  differences  of  opinion  exist  regarding  the  oxidation 
of  the  mercury  in  blue  ointment :  some  authorities  believing  that 
oxide  is  always  present,  either  as  such  or  combined  with  a  fatty 
acid,  others  that  the  mercury  is  in  a  finely  divided  condition  only. 
Of  the  latter  we  may  cite  Pereira,  and  the  author  of  the  article  on 
*'  Mercurial  Ointment  "in  Cooley's  "  Cyclopasdia,"  who  states  that 
"  the  mercury  exists  entirely,  or  nearly  so,  in  the  metallic  state,  and 
not  in  the  form  of  oxide  as  was  generally  assumed.  The  oxide 
present  at  any  time  in  the  ointment  is  variable  and  accidental. 
Christison,  on  the  other  hand,  thought  that  "mercury  must  he 
present  in  the  form  of  oxide  combined  with  a  fatty  acid,"  but  his 
opinion  was  founded  on  the  results  of  an  experiment  which  was 
not  conclusive.  The  majority  of  those  we  have  been  able  to  consult 
agree  in  the  main  with  Christison,  though  it  is  also  admitted  that 
*'  the  mercury  is  only  oxidised  to  a  very  small  extent "  (Proctor). 

Oar  investigations  tend  to  show  that,  as  a  rule,  the  mercury  in 
blue  ointment  exists  in  the  metallic  condition,  although  oxide  is 
occasionally  present,  either  as  such  or  combined  with  one  of  the 
fatty  acids.  Of  twelve  specimens  examined,  seven  were  quite  free 
from  oxide  or  oleate,  two  had  traces  of  oxide,  and  four  contained 
small  proportions  of  oleate. 

The  following  method  was  employed  in  the  separation  : — 
A  weighed  quantity  of  the  ointment  is  repeatedly  treated  with 
ether  in  order  to  remove  the  fat.  The  residue  is  digested  with 
strong  boiling  acetic  acid,  which  is  decanted  on  cooling.  The 
boiling  causes  the  mercury  to  run  together,  and  should  any  moisture 
adhere  to  the  globule  it  is  readily  removed  by  means  of  blotting 
paper.  The  whole  operation  being  performed  in  a  tared  vessel,  the 
percentage  of  unoxidized  mercury  is  at  once  ascertained.  Any 
oxides  that  may  be  present  in  the  acetic  acid  solution  are  estimated 
in  the  manner  already  described,  and  oleates  are  detected  by  passing 
sulphuretted  hydrogen  through  the  ethereal  solution,  oleate  of 
mercury  being  slightly  soluble  in  ether. 

It  is  necessary  to  guard  against  being  misled  in  the  latter  stages 
of  the  process  by  the  presence  of  iron  in  the  ointment.  We  have 
found  distinct  traces  of  that  metal  in  several  of  the  specimens,  and 
this  is  why  we  cannot  take  as  thoroughly  conclusive  Christison's 
experiment  of  passing  sulphuretted  hydrogen  through  an  ethereal 

0  0 
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solution.  It  is  quite  possible  that  iron  may  be  introduced  acci- 
dentally during  the  preparation  of  the  ointment,  and  care  must 
therefore  be  taken  that  its  sulphide  be  not  mistaken  for  the 
corresponding  compound  of  mercury.  This  is  readily  accomplished 
by  ascertaining  whether  the  black  precipitate  is  or  is  not  soluble  in 
nitric  acid.     The  following  are  the  detailed  results  : — 

Unguentum  Hydrargyri  Fort.  Ungt.  Hyd.  Mit. 


1.       2.       3.        4.        5.      6.        7.      8.       9.      10.      11.    12. 

Hg  per  cent. 

38-0  39-0  40-31  40-14  44-0  44-5   46-1  46-5  13-5  13-48  100  10-5 

Nos.  5  and  6  each  contained  a  trace  of  oxide,  and  Nos.  7,  11  and 
12,  traces  of  oleate.  No.  6  contained  0'6  per  cent,  of  oxide  com- 
bined with  a  fatty  acid.  Some  of  the  specimens  were  quite  rancid, 
but  most  of  them  were  tolerably  good  in  this  respect. 

Our  conclusion  regarding  the  condition  of  mercurial  ointment  is 
that,  as  a  rule,  the  mercury  exists  in  the  metallic  state,  though 
oxide,  either  as  such  or  combined  with  a  fatty  acid,  may  be  present. 
The  method  of  preparation,  rather  than  atmospheric  influences, 
would  seem  to  play  the  principal  part  in  any  change  undergone  by 
the  mercury. 

The  strength  of  the  specimens  varies  very  considerably.  This 
might  be  accounted  for  by  the  mercury  settling  to  the  bottom  of 
the  pot,  assuming  that  the  whole  had  been  melted ;  but  in  that  case 
we  would  have  naturally  expected  some  of  the  specimens  to  give 
much  higher  results.  If  prepared  according  to  the  British  Pharma- 
copoeia, the  ointment  ought  to  contain  495  per  cent,  of  mercury, 
but  it  does  not  appear  thsit  ungt.  hyd.  fort,  is  at  all  synonymous, 
in  the  opinion  of  many  wholesale  dealers,  with  ungt.  hyd.  B.P. 
Cooley  states  that  "  the  ungt.  hyd.  fort,  of  the  wholesale  houses  is 
generally  made  of  mercury,  12  lbs.,  suet,  1|  lbs.,  and  lard,  16| 
lbs.";  consequently  the  ointment  contains  only  40  percent,  of  mer- 
cury. If  this  statement  is  correct,  the  low  percentage  in  some 
of  these  specimens  is  readily  explained. 

Unguentum  Hydrargyri  Mitius  seems  to  be  prepared  according  to 
various  formulce.  The  usual  strength  is  one  of  strong  ointment  to 
two  of  lard,  and  such  seems  to  have  been  the  way  in  which  Nos.  9 
and  10  had  been  prepared.  The  other  two,  however,  must  have 
been  one  to  three,  a  strength  which,  to  say  the  least,  is  somewhat 
weak,  more  especially  when  the  ung.  hyd.  fort,  is  rather  weak  to 
begin  with.      Some  time  ago  a  case  was  before  the  courts  under  the 
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Adulteration  Act,  where  a  cbemist  was  cliarged  with  selling  mer- 
curial ointment  containing  16  per  cent,  of  mercury.  The  case  was 
dismissed,  and  very  properly  so ;  but  we  question  if  the  same  result 
would  have  been  attained  had  any  of  the  four  samples  given  above 
been  under  discussion. 

Without  expressing  any  decided  opinion  on  the  results  of  our 
investigation,  as  tabulated  in  this  report,  we  may  be  allowed  to 
remark  that  the  care  and  accuracy  which  ought  to  be  characteristic 
of  the  profession  of  pharmacy  seem,  in  some  cases,  to  be  conspicuous 
by  their  absence.  It  is  quite  true  that  pi'eparations  in  which 
metallic  mercury  occurs  are  more  apt  to  vary  than  most  others  in 
the  Pharmacopoeia ;  but  this  cannot  be  an  excuse  for  an  evidently 
systematic  arrangement  whereby  a  weaker  article,  as  in  the  case  of 
imgt.  hyd.  fort.,  is  frequently  supplied.  Unfortunately,  retail  phar- 
macists are  not  generally  in  the  habit  of  making  their  mercurial 
galenicals,  the  more  common  practice  being  to  order  these  along 
with  the  drugs.  The  majority  of  pharmacists  thus  deliver  them- 
selves, so  to  speak,  into  the  hands  of  the  manufacturers ;  and  where 
there  is  little  opportunity,  and  probably  less  disposition,  to  be 
critical,  there  is  no  wonder  that  things  are  not  always  kept  up 
to  the  correct  standard. 


The  President  proposed  a  vote  of  thanks  to  the  authors.  He 
said  he  had  heard  the  paper  with  a  certain  amount  of  dissatisfaction; 
for,  supposing  the  results  were  correct,  the  state  of  things  repre- 
sented was  anything  but  creditable  to  pharmacy,  and  he  hoped 
some  explanation  would  be  given  upon  certain  points.  It  proved 
the  necessity  that  such  bodies  as  the  Conference  and  the  Pharma- 
ceutical Society  should  be  unceasing  in  their  efforts  to  promote 
a  high  standard  in  pharmacy. 

Mr.  ScHACHT  said  there  was  a  good  deal  in  the  paper  which 
deserved  attention.  Pharmacists  ought  to  be  able  to  receive  any 
amount  of  criticism  on  the  way  they  conducted  their  business ;  at 
the  same  time,  although  the  Honorary  Secretary  had  not  read  the 
■whole  of  the  paper  quite  literally,  some  of  the  strictures  might  not 
be  altogether  deserved.  It  appeared  to  him  that  grey  powder  was 
one  of  those  preparations  which  it  would  be  highly  desirable  that 
chemists  should,  as  far  as  possible,  make  themselves,  and  not  leave 
to  the  wholesale  gentlemen  to  prepare  for  them  ;  for  this  reason. 
It  had  been  declared  publicly  by  preparers  of  grey  powder  in  large 
quantities,  that  it  was  done  by  a  mechanical  process,  which  their 
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large  establishments  enable  them  to  accomplish  with  economy  of 
labour.      A  large  quantity  of  material   was  put  into  a  tub,   into 
which    was   introduced   a   boulder,    and  the   whole    was   fixed   on 
to  a  piece  of  machinery  and  made   to  revolve   for   an   indefinite 
length    of   time.       Now   it   stood  to  reason  that   an  element   like 
mercury,  which  had  an  affinity  for  oxygen,  was  there  placed  under 
favourable  circumstances  for  eSecting  combination,   and  although 
the  product  at  the  end  of  the  process  might  be  a  wonderfully  finely 
divided  metal,  a  fineness  of  division  which  he  believed  the  authori- 
ties did  not  declare  to  be  necessary,  there  was  great  risk  of  getting 
some  portion  of  the  finely  divided  mercury  converted  into  oxide. 
This  was  an  article  he  was  a  little  particular  about,  and  he  recom- 
mended dispensing  pharmacists  to  prepare  it  themselves.     It  only 
required  a  small  amount  of  labour  to  make  a  moderate  quantity, 
and  if  their  experience  were  like  his,  namely,  that  the  use  of  mer- 
curials amongst  medical  men  was  rather  less  than  it  used  to  be,  a 
moderate  quantity  would  last  a  long  time.     Notwithstanding  that 
this  principle  had  been  long  adopted  in  his  own  establishment,  he 
had  to  confess  that  a  short  time  since  he  had  examined  his  own 
stock  and  found  it  to  contain  distinct  traces  of  oxide.      It  had  been 
of  course  immediately  thrown  in  the  dusthole,  and  a  fresh  quantity 
made.     It  was  quite  possible  a  similar  mischance  might  occur  to 
others  who  were  innocent  of  any  intention  of  having  anything  but 
the  most  perfect  article  in  their  possession.     Although  they  were 
open  to  criticism,  critics  should  be  extremely  careful,  and  when  the 
authors  gave  as  the  result  of  an  investigation  the  exact  quantity  of 
mercury  traceable  in  mercurial  ointment,  it  was  rather  unfortunate 
they  should  have  omitted  altogether  that  which  he  was  bound  to 
admit  might  occur,  a  possible  combination  of  a  part  of  the  mercury 
with  the  fatty  acids.     They  stated  what  was  found  in   the  shape 
of  mercury  proper  and  oxide  of  mercury,   but  appeared  to  have 
ovei'looked  that  mercury  in  combination  with  fatty  acid  might  be 
perfectly  soluble  in  ether.     He  separated  the  fat,  and  he  separated 
the  ether,  but  he  mighfc  have  carried  away  a  lot  of  mercury  in  com- 
bination with  the  fat.     Some  years  ago,  whilst  experimenting  with 
nitrate  of  mercury  ointment,  he  found  a  large  proportion  of  mercury 
there  had  passed  into  combination  with  the  fat,  and  that  the  com- 
pound was  soluble  in  ether.      Therefore  Mr.  Maben  had  scarcely 
done  justice  to  pharmacists  in  the  determination  of  the  amount  of 
error  which  existed  in  the  ointment.     With  regard  to  blue  pill,  he 
had  not  attacked  that  subject  lately,  but  he  strongly  recommended 
dispensers  to  make  their  own  grey  powder. 
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Mr.  PloWiMAN  said  he  had  only  read  an  abstract  of  the  paper ;  but 
he  had  stated  that  the  authors  recognised  the  fact  that  oleate  of 
mercury  was  soluble  in  ether.  With  regard  to  the  pilula  hydrar- 
gyri,  it  was  a  subject  he  had  not  practically  investigated  himself, 
but  he  remembered  being  present  at  an  evening  meeting  of  the 
Pharmaceutical  Society  when  Mr.  Harold  Senier  read  a  paper  on 
the  composition  of  "pilula  hydrargyri,  in  which  the  author  stated  he 
found  very  distinct  quantities  of  the  oxides  of  mercury,  and  his 
experiments  clearly  pointed  to  the  fact  that  the  amount  notably 
increased  with  age.  He  believed  that  in  one  freshly  prepared 
specimen  Mr.  Senier  found  no  oxide,  but  in  one  a  little  older  he 
found  it,  and  it  increased  as  time  progressed.  In  the  discussion 
which  then  ensued.  Professor  Redwood  rather  took  an  opposite 
view,  and  thought  with  Mr.  Schacht  that  the  making  of  these  pre- 
parations by  machinery  had  a  considerable  influence  on  the 
proportion  of  oxide,  especially  in  hyd.  cum  cretd,  and  that  if  the 
pharmacist  made  it  himself  the  proportion  of  oxide  w^ould  not  be 
great.  Mr.  Bottle  some  years  ago  advised  the  pharmacist  to  make 
hyd.  mim  cretd  himself,  by  putting  the  ingredients  in  a  bottle  and 
shaking  them,  and  stated  that  in  this  way  the  mercury  might  be 
"  killed  "  in  a  very  short  time. 

Mr.  Tyrer  said  this  subject  of  the  mechanical  compounds  of 
mercury  had  great  interest  for  him.  He  was  inclined  to  agree 
with  the  general  conclusions  of  Mr.  Schacht  and  Mr.  Plowman ; 
but  he  also  thought  the  manufacturers  and  wholesale  houses  had 
been  rather  strongly  dealt  with.  As  one  of  that  unfortunate  class, 
he  felt  himself  somewhat  courageous  in  defending  them ;  but  he 
had  had  opportunities  extending  over  twenty-five  years  in  the 
manufacture  of  these  things,  especially  the  former  and  the  latter, 
and  had  made  it  his  business  as  a  chemist  to  examine  the  conditions 
under  which  they  w^ere  produced,  and  make  careful  analyses  of  the 
results  of  the  conditions  immediately  after  the  operation  had  been 
ended,  and  at  various  stages.  He  might  parenthetically  observe 
with  regard  to  some  of  the  papers  read,  that  much  of  the  work  done 
at  meetings  of  this  kind  reminded  him  that  the  element  of  time 
was  one  which  no  manufacturer  should  omit  to  take  account  of 
With  regard  to  the  oxidation  of  grey  powder,  he  knew  no  difference 
between  the  result  of  working  in  the  old-fashioned  method  on  a 
large  scale  with  a  large  mortar  and  pestle,  and  working  on  what 
might  be  called  the  economic  manufacturing  scale.  With  reference 
to  hyd.  cum  cretd,  immediately  after  the  preparation  on  what  may 
be  called  a  large  scale  by  the  old  method,  and  still  larger  scale  by 
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the  new  method,  there  would  be  found  no  difference;  but  in  a 
month  a  difference  would  be  perceptible,  and  in  three  months  still 
more,  and  so  on  until  a  point  was  reached  when  the  oxidation 
ended,  though  what  that  point  was  he  was  not  prepared  to  say  at 
the  moment.  He  had  examined  a  specimen  twenty  years  old,  to  see 
what  the  amount  of  oxidation  would  be  under  those  conditions,  and 
other  specimens  down  to  some  made  within  the  last  week.  There 
were  two  modes  of  preserving  specimens.  When  he  was  a  student 
at  the  old  College  of  Chemistry,  he  remembered  Dr.  Hofmann  used 
to  say,  "  See  how  much  you  can  vary  the  conditions,"  and  that 
remark  in  his  case  did  not  fall  on  barren  soil ;  he  thought  there  was 
a  great  deal  in  it.  He  had  observed  the  difference  in  samples  of 
hyd,  cum  cretd  which  were  practically  hermetically  sealed,  and 
those  which  were  exposed  to  light  and  air,  and  he  found  the  differ, 
ence  with  the  very  same  sample  was  as  great  as  it  was  possible  to 
conceive.  Therefore,  he  suggested  that  in  putting  up  hyd.  cum 
cretd  in  paper  the  process  of  oxidation  might  be  facilitated.  One 
suggestion  occurred  to  him,  therefore,  that  in  making  hyd.  cum 
cretd  it  should  be  put  up  in  the  smallest  size  bottles,  but  manu- 
facturers were  obliged  to  do  as  they  were  told,  or  lose  their  business. 
Still  there  was  no  reason,  if  grey  powder  deteriorated  unless  it 
were  put  up  in  the  smallest  quantities  consistent  in  something  like 
practicability,  why  that  method  should  not  be  adopted,  but  of 
course  the  trouble  must  be  paid  for.  If  Mr.  Schacht's  advice  were 
followed,  it  would  be  a  serious  matter,  and  it  was  well  deserving 
attention  from  an  economical  as  well  as  pharmaceutical  point  of 
view.  But  he  rose  to  say  for  his  firm  and  other  manufacturers, 
that  they  would  be  exceedingly  weak  if  they  did  not  attempt  at 
once  to  try  and  secure  to  themselves  the  'prestige  they  had  been 
working  hard  for — m  fact,  to  secure  their  business,  and  put  it  out 
of  the  range  of  possibility  of  gentlemen  of  ability  in  conducting 
such  researches  to  pass  such  strictures  at  all.  The  question  of  the 
fatty  compound  oleates  was  one  which  deserved  even  fuller  notice 
than  it  had  at  the  hands  of  the  authors  in  their  account  of  the 
ointments.  With  regard  to  the  discussion  that  morning  on  lard, 
he  thought  Mr.  Naylor's  point  on  rancidity  was  more  important 
than  it  seemed  to  be  regarded.  If  lard  were  rancid  it  would  be 
acid  as  a  rule,  and  one  got  a  condition  in  making  up  ointments 
never  contemplated  by  the  physician.  With  regard  to  wliat  might 
be  called  the  mechanical  methods  of  producing  these  things,  he  was 
old-fashioned  enough  to  believe  there  was  nothing  like  working 
with  a  diligent  strong  arm ;  but  patience,  care,  and  the  exclusion  of 
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human  infirmity  were  involved,  and  these  were  never  all  obtained. 
Some  people  said  that  in  modern  days  the  British  workman  was 
more  careless  than  ever  he  was;  but  at  any  rate  one  way  of  avoiding 
in  the  highest  degree  the  probability  of  human  error  was  to  have 
the  best  mechanical  appliances,  and  it  would  be  a  poor  thing  in 
these  days  if  one  could  not  have  mechanical  appliances  which  would 
produce  any  required  result.  With  regard  to  the  quantities  of 
mercury  found,  he  was  simply  astounded,  and  the  differences  inr 
volved  could  not  be  accounted  for  by  oxidation  or  rancidity,  and- 
must  be  due  to  an  evasion  of  the  provisions  laid  down  for  the 
preparation  of  those  articles.  If  a  man  asked  for  a  preparation, 
he  should  have  it.  As  a  manufacturer,  he  felt  the  honour  and 
respectability  of  deserving  and  well-intentioned  manufacturers  were 
discounted  by  the  acts  of  persons  who  perhaps  did  not  carry  their 
honour  at  the  right  place.  A  mixture  of  say,  "  brickdust,"  with 
preparations  was  not  allowable  by  law,  and  should  most  distinctly 
never  be  sent  out.  It  was  said  if  there  was  no  demand  there  would 
be  no  suppliers.  Of  course  if  no  one  asked  for  these  things  there 
would  be  nobody  to  supply  them ;  but  if  manufacturers  said  one 
and  all,  "  No,  we  will  not  supply  sophisticated  goods,"  that  would 
be  the  proper  course  of  action.  This  was  suggested  to  his  mind  by 
the  weaker  ointments.  He  had  not  read  Cooley  for  some  time,  but 
he  was  reminded  that  in  old  days  in  ninety-nine  cases  out  of  a 
hundred  when  ung.  hyd.  was  asked  for  it  meant  ung.  lujd.foH.  As 
to  what  should  be  understood  as  being  intended  by  the  weaker 
ointment,  as  there  was  no  recognised  form,  it  was  probably  an  open 
question;  but  certainly  if  a  compromise  were  made,  16  per  cent., 
"which  is  practically  in  round  numbers  one-sixth,  was  low  enough  for 
any  weak  ointment.  He  had  not  had  the  same  experience  with 
regard  to  the  'pil.  hyd.  The  authors  of  these  papers,  in  analysing 
all  these  compounds  of  mercury,  had  used  methods  accurate  and 
reliable,  and  which  could  be  practised  behind  the  counter  of  any 
pharmacy,  and  he  did  hope  that  in  any  future  Phai*macopoeia  the 
tests  would  be  such  as  might  be  applied  by  men  of  reasonable 
ability  and  practical  capacity  and  experience.  Pharmacists  would 
be  glad  of  this  very  simple  method  of  distinguishing  between 
jpil.  hydrarg.  made  with  the  "hips  "  and  those  made  with  confection 
of  roses. 

The  President  said  they  were  all  much  indebted  to  the  authors 
of  this  paper,  dealing  with  a  subject  of  primary  importance.  They 
all  knew  what  a  serious  matter  the  presence  of  the  hydrai'gic  or 
per-compound  was,  and  Mr.   Schacht  had  pointed  out  that  if  ole- 
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ates  were  formed,  they  would  only  be  formed  with  per-salts,  and 
not  proto-salts,  and  that  it  would  be  i-eally  making  a  per-salt  more 
effective  for  mischief  than  it  would  be  by  itself.  Altogether  he 
must,  as  President,  express  a  very  strong  feeling  of  astonishment 
that  it  should  be  possible  for  such  papei's  to  be  written,  and  he 
should  like  to  have  some  explanation  as  to  the  conditions  and 
circumstances  under  which  these  samples  had  been  obtained. 


The  following  paper  was  then  read  by  Mr.  Benger — 

ON  IODINE  IN   COD-LIVER   OIL  AND  OTHER    MARINE 
PRODUCTS. 

By  Edward  C.  C.  Stanford,  F.C.S. 

In  a  paper  on  this  subject  read  before  the  Pharmaceutical  Con- 
ference at  Southport,  last  year,  I  found  the  proportion  of  iodine  in 
cod-liver  oil  to  be  much  less  than  the  results  published  by  other 
observers. 

Taking  the  average  of  six  samples  from  different  sources,  I  found 
them  to  vary  from  "000138  per  cent,  to  "000 34.3  per  cent.,  the 
average  being  "000322  per  cent.  The  amount  contained  in  the 
fresh  liver  was  more  than  twice  as  much,  '000817  per  cent.  Since 
then  I  have  had  the  opportunity  of  examining  two  genuine  samples 
of  which  I  know  the  origin,  with  the  liver  from  which  these  have 
been  extracted ;  one  was  sent  me  by  Mr.  Gale,  of  Messrs.  J.  Bell 
&  Co.,  and  the  other  was  made  by  myself.  I  obtained  14  ounces 
of  oil  and  a  little  water  from  2|  lbs.  of  liver.  All  were  examined  for 
iodine,  with  the  following  results  : — 


Per  cent. 

Cod-liver  Oil, 

Gale,  filtered 

.     -000040 

,,        unfiltered     . 

.     -000052 

,,        marc    . 

.     -000200 

Stanford 

.     -000077 

„       marc 

.     -000765 

„      water 

.     -000680 

I  think  therefore,  from  the  analyses  of  these  oils  of  known  origin, 
we  are  justified  in  the  conclusion  that  iodine  has  little  to  do  with 
the  therapeutic  value  of  the  oil. 

Oijsters. — It  is  commonly  supposed  that  these  delicious  esculents 
are  rich  in  iodine.  The  Anglo- Portuguese  variety  has  been  speci- 
ally reported  on.     These    oysters  are  obtained  from  about  thirty 
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miles  of  coast  extending  from  Lisbon  to  Cacillias  Point,  and  are 
nursed  and  fattened  in  England. 

Dr.  Champoullion,  of  Paris,  published  a  report  on  these  oysters 
in  1876,  from  which  the  following  is  an  extract: — 

'*  Oysters  fattened  on  the  English  coast  and  submitted  to  the 
same  analytical  processes  are  found  to  be  far  less  rich  in  iodine  and 
bromine  than  those  of  Portugal.  These  latter,  owing  to  their 
special  constituents,  represent  a  valuable  dietary  article  of  a  nature 
to  prevent  scrofula,  ganglionary  gathering,  rachitis,  and  perhaps 
also  phthisis,  among  classes  condemned  to  physiological  misery 
by  the  very  conditions  of  their  existence.  The  Portuguese  oyster 
deserves  therefore  to  engage  the  attention  of  medical  men." 

He  found  that  1  kilo,  gave  760  grams  of  water  and  '039  gram  of 
iodine,  and  "062  gram  of  bromine  ;  or  iodine  '0039  per  cent.,  and. 
bromine  •0062  per  cent.  My  attention  was  called  to  this  report  at 
Southport,  and  I  took  some  trouble  to  secure  a  supply  of  genuine 
Anglo-Portuguese  oysters.  The  amount  of  iodine  found  was 
•00004  per  cent.,  or  4  parts  in  ten  millions.  Whatever,  therefore, 
may  be  the  value  of  oysters  in  the  maladies  alluded  to  above,  we 
may  be  permitted  to  doubt  if  any  of  these  advantages  are  due  to 
the  iodine  contained  therein. 

Sponge. — Spongia  usta,  or  burnt  sponge,  was  long  used  as  a 
medicine,  and  formerly  official  in  the  Dublin  Pharmacopoeia.  Ac- 
cording to  Pereira,  it  was  employed  "  as  a  resolvent  in  brouchocele 
and  scrophulous  enlargement  of  the  lymphatic  glands.  Its  efficacy 
is  referable  to  the  presence  of  iodine  and  bromine."  The  tests  em- 
ployed  show  that  the  iodine  was  the  element  required  in  it. 

Herberger  found  in  it,  iodide  of  potassium,  P16  per  cent.  =  iodine, 
0' 88 7  per  cent.  ;  bromide  of  potassium,  0"702  per  cent.  =  bromine, 
0"48  per  cent.,  and  traces  of  copper. 

Preuss  found,  iodide  of  potassium,  2'14  per  cent.  =  iodine,  1'636 
per  cent.,  and  bromide  of  sodium,  0"76  per  cent.  =  bromine,  0'59 
per  cent. 

Posselt  found  3*59  per  cent,  of  ash, 

Croockewit  found  3'7  per  cent,  of  ash  and  1'09  per  cent,  of 
iodine,  also  0'50  per  cent,  of  sulphur  and  1'90  per  cent,  of  phos- 
phorus. 

I  am  indebted  to  Mr.  D.  Frazer,  of  Glasgow,  for  a  supply  of  fine 
sponges,  and  I  append  the  results  of  analyses  of  these  : — 
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Fine  Turkish. 

Honeycomb. 

Water 

Organic  matter.      .     .     . 
Ash  sohible  iu  water  .     . 
Ash  insoluble  in  water.     . 

19-40 

69-39 
2-21)  Ash, 
9-00/11-21. 

19  40 
50-24 
3-70)   Ash, 
26-66)  30-26 

100-00 

100-00 

Iodine 

Iodine  on  sol.  salts  .     .     . 
Per  ton  of  salts    .     .     . 
On  the  total  ash  .     .     , 
Per  ton  of  ash  .... 

•200  =  4 -48 lbs.  to  ton. 

9-050 

202-7  lbs. 

0-1779  per  cent. 

4  lbs. 

-054  =  l-209filbs.  toton. 

1-460 

32-7  lbs. 

1-7841  per  cent. 

39-96  lbs. 

The  salts  contained  only  a  trace  of  potash,  as  free  alkali,  chloride 
of  sodium  and  sulphate  of  lime.  Turkey  sponge  is  therefore  very 
rich  in  iodine,  but  its  value  per  pound  is  unfortunately  about  twelve 
times  that  of  iodine.  The  insoluble  ash  is  principally  sand.  I  hope 
to  give  some  further  details  of  this  ash  later  on.  The  sponge  was 
carbonized  and  the  salts  extracted  from  the  charcoal.  I  have 
shown  in  a  former  paper,  that  the  iodine  is  rapidly  volatilized  when 
an  organic  compound  containing  it  is  burnt  to  complete  ash,  especi- 
ally in  the  presence  of  silica.  I  will  only  add  that  it  will  afford 
me  much  pleasure  to  examine  any  home-grown  sponges  or  other 
mai'ine  products  that  may  assist  our  knowledge  of  the  distribution 
of  iodine,  if  any  of  our  members  who  reside  near  the  sea  will 
favour  me  with  samples  of  not  less  than  5000  grs. 


Mr.  Plowman  read  the  next  paper,  which  was  entitled  — 


PROXIMATE    ANALYSIS    OF   THE  RHIZOME  OF 
ALP  IN  A  OFFICINAIiUM  (HANCE). 

By  J.  C.  Thresh,  D.Sc,  F.C.S. 

Until  very  recently  all  that  was  known  of  this  drug  was  that  its 
odour  was  duo  to  a  volatile  oil,  and  that  it  contained  a  crystalline 
body,  which  had  been  discovered  and  imperfectly  examined  by 
Brande  (Archiv  Pharm.  [2],  19,  52).  In  1881  Jahns  published 
in  the  Bericlde  the  results  of  his  examination  of  Brande's  "  Kiimp- 
ferid."  He  found  that,  together  with  this  body,  galangal  rhizome 
contained  two  other  closely  allied  bodies,  which  he  named  "  galau- 
gin "   and   "  alpiuin "  respectively.      My   object    in    studying    the 
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chemistry  of  the  drug  was  to  isolate  the  pungent  principle  ;  but  as 
at  the  same  time  it  seemed  advisable  to  ascertain  the  nature  of  its 
other  proximate  constituents,  a  number  of  experiments  were  made 
with  that  object,  and  the  results  are  now  recorded. 

Ash. — 1*198  gram  left  a  grey-brown  ash  weighing  '0461  ;  or  3'85 
per  cent.  Like  the  ash  of  most  other  members  of  the  order  Zingl- 
heracecB,  it  was  rich  in  manganese. 

Moisture  and  Volatile  Oil. — Dried  at  110°,  1'985  grain  lost  '287, 
and  1'837  lost  *262 ;  or  14'5  and  14"3  per  cent,  respectively. 

Petroleum  Ether  Extract. — The  petroleum  ether  residue  corre- 
sponded to  2"7  per  cent.,  of  which  "6  per  cent,  was  volatile.  After 
removal  of  this  volatile  portion  the  residue  no  longer  dissolved  com- 
pletely in  petroleum  ether.  The  insoluble  portion  was  soft  and 
resinous,  soluble  in  warm  S.V.R.,  in  acetic  acid,  ether,  chloroform, 
and  solution  of  potash.  Only  slightly  soluble  in  ammonia,  carbon 
disulphide,  and  benzol.  The  alcoholic  solution  was  neutral,  darkened 
by  Fe.2  Clg,  and  precipitated  copiously  by  Ba  2  H  0.  Lead  acetate 
gave  a  granular  yellow  precipitate  soluble  in  boiling  alcohol.  The 
weight  of  this  insoluble  portion  =  "375  per  cent,  of  the  rhizome. 

A  portion  of  the  petroleum  ether  extractive  was  insoluble  in 
rectified  spirit.  It  also  was  a  soft  brown  resinous  matter,  soluble  in 
petroleum  ether,  benzol,  and  carbon  disulphide,  but  not  in  aqueous 
or  alcoholic  solution  of  potash.      Quantity,  "154  per  cent. 

The  remainder  of  the  petroleum  ether  extractive  consisted  of  a 
mixture  of  fat  and  active  principle.  By  dissolving  in  petroleum 
ether  and  shaking  with  50  per  cent,  alcohol,  the  active  principle  is 
taken  up  by  the  spirit.  The  ether  when  evaporated  leaves  a  resi- 
due of  pale  brown  soft  transparent  fat,  insoluble  in  acetic  acid,  and 
only  slightly  soluble  in  warm  S.V.R.  After  saponification  the 
fatty  acid  dissolved  in  spirit,  and  was  precipitated  by  zinc,  barium 
lead,  and  copper  salts,  but  not  by  magnesium  salts.  The  alcoholic 
solution  of  the  fat  did  not  reduce  ammoniacal  silver  nitrate. 
The  fat  itself  has  an  exceedingly  disagreeable  and  persistent  taste. 

The  Active  Principle  Galangol. — Upon  evaporation  of  the  alcohol 
solution  a  semi-fluid  pale  yellow  residue  remained.  It  was  very 
pungent,  easily  soluble,  even  in  dilute  alcohol  and  in  solutions  of 
fixed  alkalies.  It  did  not  dissolve  in  ammonia,  and  its  alcoholic 
solution  was  not  precipitated  by  lead  acetate  and  ammonia.  By 
boiling  the  alcoholic  solution  with  a  little  silver  nitrate  and  am- 
monia, the  tube  becomes  coated  with  a  metallic  mirror,  but  the 
reduction  is  not  so  readily  effected  as  with  the  active  principle 
of  ginger  or  grains  of  paradise.     Further  information  with  regard 
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to  this  body  will  be  found  in  my  paper  on  the  "  Pungent  Principles 
of  Plants." 

Exhaustion  with  Ether. — The  galangol  which  had  been  exhausted 
with  petroleum  ether  was  next  treated  with  dry  ether.  Upon 
evaporation  of  the  ethereal  solution  a  brown-black  pulverulent 
residue  was  obtained,  corresponding  in  weight  to  2"25  per  cent,  of 
the  original  drug.  Of  this  "1  per  cent,  was  matter  which  had  pre- 
viously escaped  the  action  of  petroleum  ether. 

This  residue  is  of  an  exceedingly  complex  nature.     It  contains — 

(a)  Kiimpferid,  galangin,  alpinin,  and  probably  other  bodies, 
soluble  in  dilute  solution  of  sodium  carbonate  and  in  alcohol,  and 
precipitated  from  the  latter  solution  by  lead  acetate.  On  decora-, 
posing  the  lead  precipitate,  etc.,  these  substances  are  easily  obtained, 
in  form  of  minute  sulphur-yellow  coloured  crystals. 

(6)  Other  crystalline  bodies,  closely  resembling  the  above,  but 
not  precipitated  by  lead  acetate. 

(c)  A  small  quantity  of  a  black,  resinous  matter,  insoluble  in 
sodium  carbonate  solution. 

Alcoholic  Extractive. — This  contained  a  tannin  (giving  a  green 
colour  with  ferric  salts),  glucose,  phlobophane,  and  other  sub- 
stances not  recognised. 

Aqueous  Extractive. — After  exhaustion  with  alcohol,  the  powder 
yielded  to  water  a  slightly  acid,  red-brown  infusion,  containing 
glucose,  oxalic  acid,  mucilage,  colouring  matter,  etc.  The  infusion 
is  rich  in  oxalates. 

After  extraction  with  water,  the  residue  was  treated  successively 
with  '2  per  cent,  soda  solution,  1  per  cent,  hydrochloric  acid,  and 
finally  in  the  residue  the  starch  was  estimated.  The  alkaline 
solution  evidently  decomposes  some  constituent  of  the  plant,  for  it 
yields  a  deep  red  solution,  which  is  not  precipitated  by  addition  of 
either  acetic  acid  or  alcohol.  Sulphuric  acid,  however,  throws 
down  an  abundant  precipitate  of  red-brown  flocculeut  matter, 
leaving  the  supernatant  solution  nearly  colourless.  The  precipitate 
was  collected,  dissolved  in  a  little  dilute  ammonia,  and  reprecipi- 
tated  by  hydrochloric  acid.  It  dissolves  in  solutions  of  the  alkaline 
hydrates  and  carbonates,  and  is  precipitated  from  these  solutions 
by  mineral  acids,  but  not  by  acetic  acid.  It  dissolves  in  alcohol, 
and  this  solution,  when  diluted  with  water,  does  not  become  turbid, 
but  precipitates  with  barium,  calcium,  silvei',  and  lead  salts.  It 
only  slightly  reduces  Fehling's  solution,  even  after  prolonged 
ebullition  with  dilute  acids.  The  yield  of  this  "galangal  red" 
corresponded  to  2  8  per  cent,  of  the  rhizome. 
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The  albumenoids  were  determined  from  the  amount  of  ammonia 
yielded  on  combustion  of  the  powdered  rhizome  with  soda  lime. 
A  tabulated  result  of  the  analyses  is  appended. 


1-18/ 


Volatile  OU     .         .        .     -6 

Eesin      .        .        .        .     -lu 

Fat  and  Galangol   .        .1-58 

Kampferid,  etc.,  pre- 
cipitated by  Lead 
Acetate        .        .         .  1--1-4 

Crystalline  matters  not 
precipitated  by  Lead 
Acetate 

Tannin   . 

Phlobophane 

Glucose  . 

Oxalic  Acid 

Mucilage,  etc. 

Galangal  Red 

Starch     . 

Albumenoids 

Moisture 

Ash 

Cellulose,  etc.,  by  difference 


Sol.  in  P.  Ether  2-33 


Sol.  in  Ether.     2-62 


•56 

1-22 

•98 

•32 

2^55 

2-80 

23-7 

2-55 

13-8 

8-85 

40-72 


100-00 


The  following  paper  was  then  read  by  Mr.  P  owman — 

NOTE  ON  SULPHURATED  LIME. 
By  T.  S.  Dtmond. 

This  note  is  the  result  of  a  few  experiments  made  to  determine 
which  of  the  processes  that  have  been  suggested  or  employed  for 
the  production  of  sulphurated  lime  is  the  best. 

Process  I. — One  hundred  parts  of  lime  in  fine  powder  was  mixed 
with  90  parts  of  precipitated  sulphur,  the  mixture  was  gently 
packed  in  an  earthen  crucible,  and  the  lid  luted  on.  The  crucible 
was  now  heated  for  one  hour  in  a  charcoal  fire  at  a  low  red  heat, 
the  heat  being  applied  to  the  top  first  and  gradually  continued 
downwards.  The  sulphurated  lime  was  cooled  and  rubbed  to  a 
powder. 

The  resulting  substance  was  brown  in  colour,  and  had  a  faint, 
peculiar  odour,  somewhat  resembling  sulphuretted  hydrogen,  but 
distinct  from  it.  It  contained  about  30  per  cent,  of  sulphide  of 
calcium. 
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This  Tvas  estimated  in  the  following  way  :  1'25  grams  of  sulphate 
of  copper  is  dissolved  in  50  c.c.  of  water.  To  this  solution,  kept 
acid  with  a  little  hydrochloric  acid,  the  sulphurated  lime  is  added, 
and  the  mixture  is  heated  nearly  to  boiling.  When  all  the  sul- 
phurated lime  is  decomposed,  a  little  of  the  filtered  liquid  is  tested 
with  ammonia  for  copper.  If  the  liquid  becomes  blue,  the  mixture 
is  cooled,  a  little  more  of  the  sulphurated  lime  is  added,  and  the 
process  i-epeated  as  before,  till  all  the  copper  has  been  precipitated 
from  the  solution.  From  the  amount  of  the  sulphurated  lime 
•which,  has  been  found  necessary  to  decompose  1*25  grams  of  sul- 
phate of  copper,  the  percentage  of  sulphide  of  calcium  may  be 
easily  calculated. 

Process  II. — Sulphuretted  hydrogen  was  passed  through  dry 
slaked  lime  for  eighteen  houi-s.  The  resulting  substance  was  of  a 
light  green  colour,  and  had  an  unpleasant  odour  similar  to  the 
odour  of  that  prepared  by  Process  I.,  but  more  resembling  that  of 
sulphuretted  hydrogen.  It  contained  5' 7  per  cent,  of  calcium 
sulphide. 

Process  III. — Sulphuretted  hydrogen  was  passed  through  slaked 
lime  made  into  a  paste  with  water,  for  eighteen  hours.  The  colour 
of  the  resultiug  body  was  dark  green,  but  on  heating  to  redness 
changed  to  a  light  pink  colour.  The  smell  was  similar  to  the  smell 
of  that  prepared  by  Process  I.,  but  not  so  strong.  On  adding  acid 
sulphurous  vapours  were  given  off,  indicating  the  presence  of  a 
sulphite.     It  contained  6  per  cent,  of  calcium  sulphide. 

Process  IV. — Seven  parts  of  finely  powdered  sulphate  of  calcium 
■was  thoroughly  mixed  with  1  part  of  wood  charcoal,  also  finely 
powdered,  and  the  mixture  heated  in  an  earthen  crucible  at  a  red 
heat  till  the  black  colour  had  disappeared.     Allowed  to  cool. 

The  resulting  sulphurated  lime  was  of  a  light  pink  colour  similar 
to  the  colour  of  that  prepared  by  Process  III.,  and  had  a  smell  like 
that  of  the  variety  prepared  by  Process  I.,  but  stronger.  It  con- 
tained 58  per  cent,  calcium  sulphide. 

Reviewing  these  four  processes  and  their  results,  the  second  and 
third  may  be  at  once  condemned  on  account  of  the  greater  difficulty 
of  production  and  the  small  proportion  of  calcium  sulphide  in  the 
sulphurated  lime  that  results.  Of  the  two  other  processes,  No.  4 
is  the  better,  for  not  only  do  the  directions  with  regard  to  exclusion 
of  air  and  mode  of  heating  render  the  first  process  more  difficult  to 
perform,  but  the  sulphurated  lime  which  results  does  not  contain 
much  more  than  half  the  calcium  sulphide  contained  in  that  pro- 
duced by  the  last  process,  nor  is  it  so  elegant  a  preparation. 
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That  prepared  by  the  action  of  charcoal  on  sulphate  of  calcium 
will  therefore  best  satisfy  producer,  prescriber,  and  consumer. 


Votes  of  thanks  were  passed  to  the  authors  on  the  motion  of  the 
President,  who  remarked  with  reference  to  Mr.  Dymond's  paper, 
that  the  important  point  was  that  he  proved  that  sulphide  of 
calcium  made  by  means  of  sulphuretted  hydrogen  was  not  the  best 
form  for  producing  a  medicinal  preparation,  and  he  quite  agreed 
with  that  view.  He  had  tried  various  methods,  and,  as  far  as  his 
memory  served  him,  his  own  conclusions  very  closely  approximated 
to  those  of  Mr.  Dymond. 


An  abstract  of  the  following  paper  was  then  read  by  Mr.  Benger — 

THE    ESTIMATION    OF    DIASTASE    IN    EXTRACT    OF 

MALT. 

By  T.  S.  Dymond. 

Now  that  extract  of  malt  has  become  such  a  popular  remedy,  it 
is  necessary  to  be  readily  able  to  determine  its  value.  This  depends 
largely  on  the  amount  of  diastase  the  extract  contains,  and  hence, 
this  is  the  substance  to  be  estimated. 

There  are  two  processes  which  have  been  suggested  for  this  de- 
termination, one  by  Messrs.  Danstan  and  Dimmock  in  1879  (Pharm. 
Journ.  [3],  ix.  733),  and  the  other  by  Mr.  Carl  Jungk  in  1883 
(Pharm.  Journ.  [3],  xiv.  104).  The  object  of  this  paper  is  to 
show  which  of  these  is  the  more  reliable,  and  to  point  out  a  modifi- 
cation which  may  be  made  on  the  more  reliable  process  to  render 
it  more  simple  and  rapid. 

The  two  processes  both  depend  on  the  power  which  diastase 
exerts  on  starch,  first  rendering  it  soluble,  and  then  converting  it 
into  dextrin  and  sugar;  but  while  Messrs.  Dunstan  and  Dimmock 
estimate  the  diastase  by  the  amount  of  malt  extract  required  to 
eflfect  the  conversion  of  a  definite  amount  of  starch  in  a  definite 
time,  Mr.  Carl  Jungk  estimates  it  by  the  time  taken  by  a  definite 
amount  of  malt  extract  to  efi"ect  the  conversion  of  a  definite  amount 
of  starch, 

3fr.  Carl  Jungle's  Method. 

A  mucilage  is  made  of  10  grams  of  starch  in  150  to  180  grams 
of  boiling  water.  This  is  cooled  to  100°  F.,  and  to  it  is  added 
a  solution  of  10  grams  of  extract  of  malt  in  10  c.c.  of  water,  also 
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at  100°  F.  Keeping  the  mixture  at  that  temperature,  1  drop  is 
added  every  minute  to  successive  test  tubes  full  of  water,  each 
containing  1  drop  of  standard  solution  of  iodine,  till  no  coloration 
is  produced  in  the  liquid.  A  good  extract,  Mr.  Carl  Jungk  says, 
should  convert  its  own  weight  of  starch  within  ten  minutes  at 
100°  F. 

Four  experiments  were  made  in  order  to  try  the  efficiency  of  this 
process,  all  with  extracts  of  fair  average  diastatic  strength.  The 
following  tables  give  the  changes  of  colour  wliicb  were  observable 
and  the  time  in  which  these  changes  took  place  : — 


Experivient  I. 

Blue- 

Purplish  blue 

.     After    3  minutes. 

Purple 

„       5 

Pinkish  purple     . 

,,       8 

Brownish  purple . 

„     15 

Very  light  brown. 

„     90 

Almost  colourless 

>,  120 

Experim 

ent  II. 

Blue- 

Purple 

.    After    4  minutes. 

Violet 

„       6 

Bed     . 

„     12         „ 

Pinkish  yellow 

„     18 

Yellow 

„     22         „ 

Experinu 

?nt  in. 

Blue- 

Purple. 

.     After    5  minutes. 

Pink    . 

.        „     10        „ 

Yellowish  pink 

,     20 

Light  brown 

.     25 

Yellowish  brown 

,     40 

Dark  yeUow 

,      4  hours. 

Experim 

ent  IV. 

Blue- 

Purple 

, 

.    After    5  minutes. 

Pinkish  purple 

„     10      „ 

Brownish  purple 

,     20       „ 

Light  brown 

„     25       „ 

Yellowish  browTi 

,       3  hours. 

Dark  yellow 
ii  _        11 

1  1 

.       5      „ 

In   all   cases   the  solutions  were  blue  after  standing  for  twenty- 
four  hours,  and  if  the  iodine  solution  was  added  to  the  flask  in 
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•which  the  mixtures  of  starch  mucilage  and  malt  extract  solution 
were  placed,  a  blue  colour  was  produced  at  once.  The  conversion 
of  the  starch,  therefore,  was  not  complete,  the  disappearance  of 
blue  colour  being  probably  due  to  the  brown  compound  which 
excess  of  iodine  produces  with  starch  and  dextrin,  the  blue  colour 
asserting  itself  when  the  excess  of  iodine  had  volatilised.  This  test, 
it  is  clear,  gives  fallacious  results,  and  cannot  be  employed  foi- 
the  estimation  of  the  actual  diastatic  value  of  extract  of  malt. 

Messrs.  Dunstan  and  Dlmmoch's  Method. 

'1  gram  of  starch  is  gelatinized  with  100  grams  of  water,  and 
the  mucilage  is  mixed  with  various  quantities  of  10  per  cenf. 
solutions  of  the  malt  extract,  and  the  mixture  kept  at  a  temperature 
of  100°  F.  for  three  hours.  Iodine  solution  is  then  added  to  a 
portion  of  each  mixture,  in  order  to  indicate  to  which  just  suiEcient 
malt  extract  has  been  added  to  completely  convert  the  starch.  The 
amount  of  malt  extract  added  to  this  mixture  indicates  its  diastatic 
strength  in  terms  of  power  of  starch  conversion. 

Several  experiments  were  made  in  order  to  test  the  efficiency 
of  this  process ;  they  were  attended  with  good  and  constant 
results. 

The  one  difficulty  in  the  process  is,  that  in  order  to  determine  the 
value  of  an  extract  of  unknown  diastatic  strength,  a  great  number 
of  experiments  have  to  be  made,  and  these  take  time  and  space, 
and  much  trouble  in  keeping  at  a  temperature  of  exactly  100°. 
Dr.  William  Roberts  (Froc.  Royal  Sac,  xxxii.,  151)  has  suggested  a 
modification  of  the  above  method  which  to  some  extent  meets  this 
difficulty.  As  the  time  required  to  effect  conversion  of  starch  into 
dextrine  and  sugar  by  means  of  malt  extract  is  proportional  to  the 
amount  of  diastase  that  malt  extract  contains,  he  first  determines 
the  approximate  strength  of  the  extract  by  the  time  the  conversion 
takes  place,  and  then  the  absolute  strength  in  other  experiments 
in  the  way  suggested  by  Messrs.  Dunstan  and  Dimmock,  by  these 
means  doing  in  two  or  three  experiments  what  would  otherwise 
require  six,  eight,  or  even  twelve. 

It  will  be  found  simpler  to  go  still  further,  and  alone  to  determine 
the  time  taken  by  a  unit  amount  of  malt  extract  to  convert  a  unit 
amount  of  starch.  After  several  experiments,  the  following  was 
found  to  work  well : — 1'5  gram  of  malt  extract  is  dissolved  in  15 
c.c.  of  water  and  mixed  with  a  mucilage  of  '1  gram  of  starch  in 
100  c.c.  of  water.  The  mixture  is  raised  to  140°  F.  in  temperature, 
and  tested  from  time  to  time  by  adding  two  drops  of  iodine  solution 

P  P 
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to  5  c.c.  of  it,  and  comparing  with.  5  c.c.  of  a  similar  mixture  to 
which  no  starch  has  been  added.  No  difference  of  tint  between 
the  two  solutions  indicates  completion  of  the  reaction.  A  very 
good  malt  extract  will  accomplish,  this  within  half  an  hour,  but 
many  commercial  extracts  will  not  do  so  until  nearly  three  hours. 
If  the  reaction  is  not  complete  within  three  hours,  the  extract 
should  be  condemned,  as  it  has  probably  been  evaporated  at 
a  temperature  at  which  more  or  less  of  the  diastase  has  been 
destroyed. 


Mr.  Benger  then  read  an  abstract  of  the  following  paper — 

REPORT  ON   COMMERCIAL   PERUVIAN   BALSAM   AND 
THE  METHODS  FOR  ASCERTAINING  ITS  PURITY. 

Bt  Peter  MacEwan. 

The  primary  object  of  this  paper  was  to  report  on  the  purity  of 
commercial  Peruvian  balsam  (Blue  List,  subject  248),  but  the 
writer  has  also  commented  on  the  more  important  tests  for  the 
balsam,  some  of  which  seemed  to  require  notice. 

The  high  price  which  the  balsam  occasionally  attains  tempts  to 
adulteration,  and  the  crude  method  of  manufacture,  so  graphically 
described  by  the  late  Daniel  Hanbury,  favours  admixture  ;  this  is 
indeed  so  much  the  case  that  of  recent  years  the  balsam  has  been 
subjected  to  a  process  of  purification  at  the  ports  of  shipment 
{Pharm.  Journ.  [3],  xiv.  861).  Sophistication  of  the  balsam  has 
been  more  observed  on  the  Continent  than  in  this  country,  probably 
because  it  is  less  used  here  than  there ;  the  effect  on  the  literature 
of  the  subject  is  that  the  bulk  of  it  has  emanated  from  foreign 
pharmacists. 

Source  of  the  Specimens  Examined. — Time  has  limited  the  number 
of  specimens  examined.  Altogether  twelve  are  reported  on  :  of 
these  five  were  obtained  from  retail  pharmacists,  four  from  whole- 
sale houses — all  recently  stocked, — and  three  were  kindly  procured 
for  me  by  Mr.  J.  B.  Stephenson,  through  the  agency  of  a  London 
firm.  These  specimens  were  obtained  from  consignments  on  board 
ship,  and  may  be  taken  to  represent  the  balsam  as  received  in  this 
country.  A  specimen  of  Myroxylon  PareircB  bark  was  received 
from  Mr.  E.  M.  Holmes.  The  writer  hei'e  expresses  his  obligations 
to  these  gentlemen  for  their  assistance. 
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Method   of  Examination  ])iirsued. 

I.  PRELiMiNARr  Tests. — These  are  sack  tests  as  aflford,  or  are 
understood  to  afford,  indication  of  impurity. 

A.  Specific  Gravity. — On  this  important  point  our  Pharmacopceia 
is  silent,  a  silence  due,  probably,  to  uncertainty.  At  the  time  of  the 
publication  o(  Phannacographia,  edit,  i.,  the  specific  gravity  of  com- 
mercial balsam  was  from  1"150  to  1"160.  Since  then  it  has  decreased 
considerably,  and  in  the  last  edition  of  the  German  Pharmacopoeia  it 
is  given  as  1'137  to  I'lio,  and  in  that  of  the  United  States  as  l'13o  to 
1*150.  This  decrease  is  understood  to  be  dne  to  a  modification  which 
the  balsam  undergoes  in  the  process  of  purification  already  referi-ed 
to.  Although,  therefore,  the  low  specific  gravity  of  recent  years 
"  is  quite  consistent  with  the  purity  of  a  given  sample,"  it  should  be 
kept  in  mind  that  all  known  adulterants  lower  the  gravity,  so  that 
a  determination  of  this  factor  is  of  great  importance.  It  will  be 
observed  from  the  appended  table  that  specimens  lower  than  1"140 
are  the  exception,  and  that  1"1376  was  the  lowest.  The  latter  was 
a  very  fine  specimen,  exceptionally  rich  in  cinnamein,  anJ  the 
writer  concludes  that  the  minimum  of  the  P.G.  and  the  maximum 
of  the  U.S. P.,  viz.  1'137  to  1*150  at  15'5°  C,  form  fair  and  reason- 
able limits ;  a  high  maximum  being  no  disadvantage,  whereas  a  low 
minimum  is. 

B.  Sulphuric  Acid  Test,  U.S. P. — One  volume  of  balsam  is  rubbed 
up  in  a  mortar  with  two  volumes  of  sulphuric  acid.  When  washed 
with  cold  water  it  should  form  a  brittle  resinous  mass  when  cold.  If 
fixed  oil  is  present  the  mass  does  not  harden. 

(Note. — If  the  mass  be  washed  with  hot  and  then  with  cold  water, 
as  recommended  by  0.  Schlickum  (Phann.  Journ.  [3],  xiii.  321), 
it  does  not  harden,  even  though  the  balsam  be  quite  pure.) 

The  test  also  detects  copaiba.  Ten  per  cent,  of  the  adulterant 
causes  little  alteration,  but  15  per  cent,  causes  evolution  of  sulphur- 
ous acid  and  white  vapour,  and  as  the  percentage  increases  the 
decomposition  becomes  more  marked. 

C.  Ammonia  Test,  P.G.  Originated  by  Dr.  C.  Grote  (Year-Book, 
1881,  219). — Five  drops  of  balsam  shaken  up  with  3  c.c,  of  solution 
of  ammonia  should  give  very  little  froth,  and  should  not  gelatinize 
in  twenty-four  hours.  The  test  is  calculated  by  the  originator  to 
detect  20  per  cent,  of  common  resin  or  colophony.  For  this  purpose 
it  is  admirably  adapted.  A  balsam  containing  7  per  cent,  of  com- 
mon resin  gave  an  abundant  froth  (twice  as  much  as  the  solution), 
but  did  not  gelatinize ;  while  pure  balsam  and  balsams  containing 
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storax,  fixed  oil,  and  benzoin,  gave  froth  amounting  to  only  about 
one-sixth  of  the  solution. 

Using  Schlickum's  modification  of  the  test,  the  writer  failed  to 
get  any  indication  of  storax  in  a  balsam  containing  it. 

J).  Fliichigers  Lime  Test.  (Pharm.  Jouni.  [3],  xii.  45). — "  Ten 
drops  of  balsam  shall  farnish  with  0'4  gram  of  slaked  lime  a  mix- 
ture which  remains  soft,"  the  mixture  being  at  most  "  kneadable 
or  somewhat  friable,  and  readily  divisible."  Whereas  Professor 
Fliickiger  found  that  balsams  which  were  adulterated  or  "  to  which 
storax,  benzoin  (evaporated  alcoholic  solution),  colophony  and 
copaiba  balsam  were  added,  gave  very  hard,  no  longer  kneadable, 
masses."  As  the  writer's  results  are  mai'kedly  different  from  those 
of  Fliickiger,  he  gives  them  here  in  detail  : — • 

Pure  balsams  gave  smeary  masses  which  became  of  a  pilular  con- 
sistence in  from  six  to  thirty-six  hours,  when  they  became  crumbly. 

Adulterated  balsams. — Storax,  10  per  cent.,  gave  a  smeary,  sticky 
paste,  which  assumed  a  pilular  consistence  in  two  hours,  and  was 
brittle  and  crumbly  in  six  hours.  Experiment  repeated  with  addi- 
tion of  two  drops  rectified  spirit  gave  a  smeary  paste  which  became 
brittle  and  crumbly  in  twelve  minutes.  I)i  both  masses  the  odour  of 
storax  loas  loell  viarked. 

Copaiba,  10  per  cent.,  gave  a  very  thin  paste  which  dropped  off 
the  pestle,  but  was  of  a  pilular  consistence  in  five  minutes,  and 
became  brittle  and  crumbly  in  an  hour.  The  mass  possessed  the 
distinctive  odour  of  copaiba. 

Colophony,  7  per  cent,  (alcoholic),  gave  a  mass  which  became 
brittle  and  crumbly  in  two  minutes. 

Benzoin,  8  per  cent,  (alcoholic),  became  of  stony  hardness  in  five 
minutes. 

These  results  being  somewhat  unsatisfactory,  Grote's  modification 
of  the  test  was  tried.  The  test  as  given  in  Pharm.  Journ.  [3], 
xiv.  424,  is  the  following  : — 

"  One  gi^am  of  the  balsam  is  mixed  with  one  or  two  drops  of 
spirit,  and  to  ten  drops  of  the  mixture  04  gram  of  slaked  lime  is 
added.  If  the  balsam  is  pure  the  mass  will  not  harden ;  should 
that  take  place  the  sample  is  adulterated,  probably  with  storax, 
benzoin,  colophonium,  copaiba,  or  tolu." 

In  the  experiments  2|  minims  of  rectified  spirit  and  12|  of  bal- 
sam were  mixed  ;  of  this  mixture  10  minims  were  rubbed  up  with 
G  grains  of  slaked  lime.  Of  nine  pure  specimens  so  treated,  seven 
gave  a  smeary  paste,  becoming  of  a  pilular  consistence  in  two 
minutes,  crumbly  in  from  five  to  twenty  minutes,  and  stony  hard  in 
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twelve  hours.  Two  of  the  specimens  became  crumbly  in  the  mortar, 
so  that  when  removed  thej  had  a  scaly  appearance.  Balsams  to 
which  storax,  benzoin,  copaiba,  or  colophony  were  added,  gave  the 
smeary  paste  which  passed  through  the  pilular  and  crumbly  to  the 
stony  condition,  as  the  pure  balsams  did  ;  while  the  only  one  which 
remained  permanently  soft  was  that  to  which  10  per  cent,  of  castor 
oil  had  been  added. 

It  thus  appeal's  that  the  test  in  its  original  form  does  not  give 
the  results  which  it  is  said  to  afford,  copaiba  being  the  only  adulterant 
which  gives  hardening  at  all  approaching  to  what  might  be  expected, 
and  it  will  be  gathered  from  the  nature  of  the  experiments  that 
Grote's  modified  test  is  neither  more  nor  less  than  a  test  for  the 
alcohol  added,  unless  we  include  fixed  oil,  which  it  does  not  profess 
to  detect.  The  odours  afforded  by  copaiba  and  storax  indicate 
their  presence  in  the  mass. 

Minor  Tests. — The  B.P.  water-test  is  a  rough  method  of  detect- 
ing alcohol,  which  is  more  readily  indicated  by  low  specific  gravity, 
while  the  benzin  test  of  the  U.S. P.  readily  indicates  fixed  oil.  As 
benziu,  U.S. P.,  is  a  petroleum  spirit  of  low  gravity  and  boiling- 
point,  it  must  not  be  mistaken  for  the  "benzin"  of  commerce,  which 
readily  affects  pure  balsam. 

II.  Action  of  Solvents. — This  method  of  examination  has  a  more 
or  less  definite  relation  to  the  constituents  of  the  balsam,  so  that 
while  indicating  purity  to  a  certain  extent,  a  fair  idea  is  also  given 
of  the  quality  of  the  balsam  under  examination.  Without  entering 
fully  into  the  chemistry  of  the  balsam,  which  is  much  in  need  of 
careful  and  thorough  revision,  it  may  be  stated  for  convenience' 
sake  that  it  is  a  mixture  of  cinnameln  (benzylic  cinnamate),  one  or 
more  resins,  styracin  (cinnamylic  cinnamate)  according  to  Delafon- 
taine,  and  a  small  percentage  of  free  cinnamic  acid.  As  in  all 
natural  products  the  proportions  of  the  constituents  are  not  con- 
stant,  it  being,  in  fact,  understood  that  the  resins  and  free  acid  in- 
crease with  age.  In  common  with  those  who  have  given  attention 
to  this  subject,  the  writer  considered  it  important  to  determine  (1) 
the  proportion  of  the  odorous  principle  (cinnamein)  in  each  sample, 
and  (2)  that  of  the  resins. 

1.  Determination  of  Cinnamein. — For  this  purpose  a  petroleum 
spirit  of  specific  gravity  710,  and  boiling  at  60-68°  C,  constant 
65°  C,  was  selected.  This  spirit  dissolved  out  in  addition  to  the 
cinnamein  a  small  percentage  of  cinnamic  acid,  but  which,  for 
expediency,  was  not  separately  determined.  A  weighed  portion  of 
balsam  was  treated  with  the  solvent  until  nothing  more  v/as  dis- 
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solved,  five  volumes  to  one  of  balsam  being  generally  sufficient. 
The  solution  after  careful  filtration  was  evaporated  until  tlie  loss 
was  constant.  The  residue  from  pure  balsam  was  of  the  colour  and 
thickness  of  expressed  almond  oil,  and  varied  in  specific  gravity 
from  1-085  to  1-100  (cinnamein  being  1-100).  The  odour  was 
similar  to  that  of  pure  balsam,  but  devoid,  of  the  peculiar  empy- 
renraa.  The  percentages  obtained  are  recorded  in  the  appended 
table.  It  may  be  convenient  to  state  here  that  Fliickiger  and 
Senier  state  that  pure  balsam  should  yield  from  two-fifths  to  one 
half,  while  Schlickum  gives  41  per  cent,  as  an  average.  As  to 
the  effect  which  adulterants  have  on  the  yield  of  cinnamein,  the 
writer  is  not  prepared  to  agree  with  those  who  have  stated  that 
copaiba  and  castor  oil  increase  it  by  the  weight  of  them  present. 
The  former  is  certainly  soluble  in  the  solvent,  but  when  added  to 
the  balsam  the  relation  between  the  two  seems  to  be  broken.  Thus 
10  per  cent,  of  copaiba  was  added  to  a  balsam  which  yielded  43 
per  cent,  of  cinnamein,  it  then  yielded  42  per  cent,  to  the  petroleum 
spirit,  instead  of  the  theoretical  48-7  per  cent.  (43  x  y^^  + 10  =  48-7). 
Schlickum's  statement  that  castor  oil  is  completely  soluble  in 
petroleum  spirit  is  based  on  incorrect  observation.  One  part  of 
the  oil  is  soluble  in  one  part  of  the  spirit,  but  further  addition  of 
the  latter  throws  out  the  oil.  (See  Year-Booh  of  Pharmacij,  1876, 
366).  A  balsam  which  yielded  49  per  cent,  of  cinnamein  yielded 
48-5  per  cent,  after  10  per  cent,  of  castor  oil  had  been  added  to 
it.  According  to  Schlickum  it  shonld  have  yielded  54-1  per  cent. 
(49  X  y^y  +  10  =  54-1).  It  is  evident,  therefore,  that  the  quantitative 
estimation  of  these  adulterants,  by  first  ti'eating  one  part  of  balsam 
with  the  solvent,  and  then  another  part  after  saponification  with 
lime,  the  percentage  of  adulterant  being  calculated  from  difference 
in  weight  of  the  residues,  cannot  be  correctly  effected.  But  a  part 
of  the  adulterants  passes  into  solution,  so  that  the  method  is  yet 
qualitative,  and  the  same  holds  good  with  benzoin  and  colophony 
(alcoholic  solutions),  and  storax.  The  petroleum  spirit  residue  is 
reserved  for  subsequent  examination,  the  nature  of  which  is  com- 
mented upon  further  on. 

The  portion  of  balsam  insoluble  in  petroleum  spirit  was  some- 
what thicker  than  the  original  balsam,  and  evidently  consisted  of 
more  than  resin  ;  the  weight  also  was  so  difi'erent  from  the  weight 
of  resin  separated  by  bisulphide  of  carbon,  that  it  was  thought 
advisable  to  treat  it  with  that  solvent.  This  was  accordingly  done 
in  all  cases,  the  solvent  being  added  until  all  resin  was  separated, 
the  clear  solution  filtered  and  evaporated.     The  residue  was  a  pale 
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brown  oily  body,  of  the  consistence  of  copaiba,  and  not  unlike  it 
in  general  appearance.  Its  odour  more  resembled  storax  than 
pure  balsam.  An  alcoholic  solution  (which  on  slow  evaporation 
crystallized  to  some  extent)  gave  a  copious  precipitate  with  basic 
lead  acetate.  Treated  with  strong  potash  solution  (alcoholic)  in 
the  water-bath  for  an  hour,  much  hot  water  then  added  and  excess 
of  sulphuric  acid,  brown  oily  drops  were  deposited  ;  the  deposit 
was  collected  on  a  filter  and  well  washed  with  hot  water.  It 
possessed  a  powerful  hyacinth  odour  (such  as  styrone  possesses), 
and  dissolved  completely  in  ether,  being  left  on  evaporation  as  a 
soft  brown  resin.  The  filtrate  on  cooling  deposited  silvery  crystals, 
which  were  recognised  as  cinnamic  acid.  These  results  lead  to  the 
assumption  that  the  residue  was  composed  in  part  of  styracin 
(cinnamylic  cinnamate),  which  on  treatment  with  strong  alkali 
yields  styrone  and  an  alkaline  cinnamate,  and  are  merely  recorded 
here  for  the  purpose  of  throwing  a  little  light  on  the  nature  of  the 
substance. 

The  residue  insoluble  in  bisulphide  of  carbon  was  treated  with 
ether,  which  dissolved  nearly  the  whole  of  it,  what  remained  being 
principally  woody  matter  and  a  little  resin  soluble  in  alcohol.  The 
ethereal  solution  on  evaporation  afforded  a  hard  brown  odourless 
resin,  soluble  in  alcohol,  chloroform,  and  ether.  The  alcoholic  solu- 
tion gave  a  precipitate  with  basic  lead  acetate.  The  examination 
of  it  has  not  been  extended  owing  to  want  of  time. 

2.  Determination  of  Eesin. — The  method  for  this  determination, 
which  has  always  been  adopted  as  a  convenient  one,  has  been  to 
treat  a  weighed  portion  of  balsam  with  three  times  its  volume  of 
bisulphide  of  carbon.  The  method  was  adopted  in  this  case,  ^nd/, 
the  results  are  recorded,  but  it  must  be  pointed  out  that  the  in- 
soluble matter  bears  no  relation  whatever  to  the  amount  of  resin 
actually  present,  which  is  evident  on  comparing  the  third  and 
seventh  columns  of  "  proportions  dissolved  by  different  solvents  " 
in  the  appended  table.  According  to  "  Pharmacographia,"  as  much 
as  38  per  cent,  of  resin  has  by  this  method  been  found  in  the 
balsam;  and  the  U.S. P.  has  fixed  40  per  cent,  as  a  maximum. 
Schlickum  has  already  pointed  out  that  the  resinous  residue 
amounts  at  most  to  16  per  cent.,  and  that  an  admixture  of  benzoin 
increases  the  insoluble  portion  ;  the  writer's  results  are  corrobora- 
tive of  Schlickum's  observation.  It  is  apparent  that  the  U.S. P. 
has  fixed  upon  too  high  a  maximum,  which  might  be  profitably 
amended,  since  the  test  affords  a  good  indication  of  the  presence  of 
benzoin. 
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In  speaking  of  the  petroleum  spirit  residue,  it  was  remarked 
that  it  was  subjected  to  examination.  In  the  German  Pliarma- 
copceia  it  is  stated  that  the  residue  should  not  have  the  odour  of 
turpentine,  storax,  or  copaiba,  and  that  it  should  not  give  a  blue 
or  greenish  blue  colour  with  nitric  acid  (sp.  gr.  1'300-1"330). 
This  nitric  acid  test  was  designed  by  Doescher  (Phar.  Zeit.,  1881, 
p.  238)  to  detect  the  presence  of  storax  and  colophony.  Grote 
{Phar.  Centr.,  xxiv.  179)  finds  that  he  can  get  the  same  coloration 
with  the  residue  from  a  balsam  free  from  these  adulterants.  As 
considerable  variance  of  opinion  has  been  expressed  regarding  the 
test,  the  writer  has  carefully  experimented  with  it,  with  the  follow- 
ing results  : — 

1st.  If  the  petroleum  spirit  solution  be  not  filtered,  the  suspended 
particles  give  the  green  coloration. 

2nd.  Nitric  acid  (sp.  gr.  1-300-1'330)  is  quite  diflPerent  in  its 
action  from  nitric  acid  B.P.  (sp,  gr.  1"420). 

Using  from  30  to  20  minims  of  the  strong  acid,  placed  in  a 
porcelain  dish,  one  minim  of  petroleum  spirit  residue  being  dropped 
on  the  surface  of  the  acid,  there  was  obtained  in  the  case  of  piire 
balsam  a  pale  green  coloration  slowly,  the  margins  becoming  violet, 
which  colour  darkened  ;  the  whole  became  chocolate  brown  on 
standing.  Witli  ^vea7c  acid  the  yellow  colour  darkened  or  became  of 
an  indistinct  green. 

Balsam  containing  storax,  a  pale  green  coloration,  which  darkened 
to  a  decided  opaque  green.  The  coloration  passed  fi'om  green  to 
brown  on  standing.     With  loeah  acid,  coloration  same  as  pure  balsam. 

Balsam  containing  benzoin,  coloration  same  as  pure  balsam,  but 
violet  remained  pale  and  bright,  and  extended  over  the  surface. 
Weak  acid  gave  same  as  the  pure  balsam. 

Balsam  containing  colophony,  immediate  bright  emerald  green. 
Weak  acid  gave  sloioly  bright  pale  green  spots  on  pale  brown  ground. 

Balsam  containing  copaiba,  intense  blue.  With  iveak  acid,  greenish 
blue. 

The  coloration  afforded  by  benzoin  is  not  sufficiently  distinctive 
to  rank  as  a  test ;  that  by  storax  cannot  be  relied  upon  as  indicating 
by  itself  the  presence  of  the  adulterant,  as  small  percentages  allow 
the  distinctive  violet  of  the  pure  balsam  to  assert  itself  ;  but  if  there 
be  an  absence  of  the  violet,  and  the  residue  have  the  odour  of  storax, 
even  in  a  faint  degree,  the  adulterant  is  fully  indicated.  The 
colorations  afforded  by  copaiba  and  colophony  (or  common  resin) 
are  exceedingly  distinctive. 

For  the  detection   of   fixed   oil   in   the   residue,   should   such  an 
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adulterant  be  indicated  by  preliminary  tests,  it  is  treated  with  weak 
alcoholic  potash,  gently  warmed  on  the  water-bath  and  filtered,  any 
oil  present  is  thus  saponified,  and  renders  the  filtrate  quite  milky  ; 
if  a  portion  of  the  filtrate  be  acidulated  with  hydrochloric  acid,  there 
separates  out  in  addition  to  the  cinnamic  acid  minute  oily  globules, 
which  float  on  the  surface  of  the  liquid.  The  soap  may  be  also 
separated  with  saturated  solution  of  common  salt  and  decomposed 
by  acid  in  the  same  way.  One  specimen  of  balsam,  part  of  a  very 
old  stock,  gave  an  abundant  separation  of  oily  globules  after  the 
residue  was  saponified  and  acidulated.  It  also  gave  a  permanent 
soft  paste  with  the  lime  test  (alcoholic).  None  of  the  specimens 
reported  on  contained  fixed  oil. 

In  the  appended  table  specific  gravities,  percentages  of  cinnamein 
and  resin  are  recorded,  together  with  the  proportions  of  matter 
taken  up  by  carbon  bisulphide  alone,  and  after  the  balsam  has  been 
treated  with  petroleum  spirit.  These  are  not  detailed  as  being 
direct  proof  of  the  quality  of  the  balsam,  but  they  tend  to  contrast 
the  quality  of  the  balsam  so  far  as  the  cinnamein  content  is  con- 
cerned ;  thus,  a  balsam  containing  42  per  cent,  of  the  odorous 
principle  is  good,  but  one  containing  50  per  cent,  is  better.  It  is 
noteworthy  that  the  analogy  between  low  specific  gravity  and  high 
cinnamein  content  is  fairly  well  marked  throughout,  a  circumstance 
to  be  expected  from  the  specific  gravity  oE  the  cinnamein,  and 
another  proof  of  the  remark  that  "  the  low  specific  gravity  of  recent 
years  is  quite  consistent  with  the  purity  of  a  given  sample  "  (^PJiarm. 
Journ.  [3],  xiv.  801). 


Soxirce. 

Sp.  gT. 

16-6°  C. 

Bboportions  Dissolved  by  different  Soltekts. 

No. 

Iii- 

solable. 

With  C  Sa  alone. 

Petrol. 

CSj. 

Ether. 

Total. 

spt. 

Soluble. 

In- 
soluble. 

Total 

1 

/I  1-156 

46-49 

37-66 

11-45 

4-40 

100-00 

86-23 

13-50 

99-73 

2 

Retail 

\M-476 

36--10 

33-97 

27-48 

1-94 

99  19 

76-61 

2305 

99-66 

3 

■  pharmacists. 

^i-uio 

44.54 

29-02 

24-45 

1-99 

100-00 

87-00 

13-83 

100-83 

4 

)l-143i 

41-58 

35-49 

23-10 

0-47 

100-61 

89-43 

10-37 

99 -SO 

6 

j 

Unoo 

4871 

25-78 

24-35 

1-57 

100-41 

87  57 

11-63 

99-20 

6 

1    . 

,  1-137G 

J  1-1412 

52-54 

32-40 

12-50 

2-31 

99-75 

89-80 

10-90 

100-70 

7 

1    Wholesale 

50-63 

27-87 

21-27 

0-53 

100-30 

90-65 

9-34 

99-99 

8 

f        house. 

1 1-1452 

43-57 

29-28 

22-61 

3-70 

99-16 

9000 

10-00 

luu-00 

9 

J 

[  1-1456 

43-20 

31-00 

24-40 

1-50 

100-10 

89-46 

11-31 

100-77 

10 

■) 

(-1142(1 

49-18 

25-94 

22-97 

1-48 

99-57 

88-67 

10-63 

99-30 

11 

>   Shipboard. 

]  11412 

47-18 

31-92 

19-20 

1-55 

99-85 

90-29 

9-55 

99-8* 

12 

; 

Cl-1416 

43-23 

37-50 

17-09 

1-91 

99-73 

89-18 

9-91 

99-09 

Of  these  specimens  all  but   Nos.  2   and  3   were  above  suspicion. 
No.  3  had  been  some  years  in  stock,  so  that  age  would  account  for 
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the  inordinate  thickness  which  it  possessed  and  the  high  percent- 
age of  resin.  It  failed  to  respond  to  the  tests  for  impurities.  No.  2, 
on  the  other  hand,  was  a  rather  thick  and  muddy-looking  balsam, 
which  could  scarcely  pass  as  pure  to  the  observant  eye.  The 
petroleum  ether  residue  had  a  faint  odour  of  storax,  and  when  a 
portion  of  the  specimen  was  rubbed  up  with  lime,  the  specific  odour 
of  Peru  balsam  was  quite  covered  by  that  of  storax.  As  the  mass 
which  it  yielded  with  sulphuric  acid  dissolved  completely  in  ether, 
Schlickum's  method  for  estimation  of  the  percentage  of  storax 
present  could  not  be  tried.  It  is  noteworthy  that  though  this  is 
the  only  impure  specimen  examined,  yet  its  specific  gravity  is  the 
highest.  This  appears  anomalous,  and  can  only  be  explained  on 
the  supposition  that  the  specimen  was  very  old. 

In  concluding,  the  writer  has  simply  to  state  that  the  present 
supply  of  Peruvian  balsam  is  of  good  quality,  as  far  as  he  has  been 
enabled  to  judge  from  the  specimens  obtained,  and  according  to  the 
method  of  examination  adopted. 


Mr.  Plowman  next  read  the  following  paper  in  abstract — 

NOTE    ON   THE    PRESENCE    OP    COPPER    IN    SOME 
PHARMACEUTICAL  PREPARATIONS. 

By  John  R.  Hill. 

The  objects  of  the  following  note  are  to  bring  before  the  Con- 
fei'ence  a  contamination  of  certain  pharmaceutical  pi'eparations 
with  copper,  which,  so  far  as  I  am  aware,  has  not  been  previously 
observed,  and  to  raise  the  question,  What  is  the  most  suitable 
material  for  the  construction  of  pharmaceutical  apparatus  employed 
in  the  manufacture  of  the  preparations  referred  to  ? 

It  is  the  outcome  of  an  incident  which  occurred  in  ordinary 
practice,  and  I  have  thought  it  would  be  an  advantage  to  bring 
the  subject  under  the  notice  of  those  whose  experience  and  oppor- 
tunities are  such  as  may  give  rise  to  profitable  discussion. 

A  considerable  time  ago  I  discovered  that  a  sample  of  infusum 
rosce  acidum  concentrat mn  contained  a  quantity  of  copper  sufficient 
to  speedily  coat  a  steel  spatula  which  had  been  accidentally  im- 
mersed in  it.  The  infusion  had  been  prepared  in  a  jacketed  copper 
pan,  and  this,  no  doubt,  was  the  source  of  the  contamination. 

I  started  to  make  a  quantitative  estimation  according  to  the 
following  process : — 200  grains  of  the  infusion  were  evaporated  to 
dryness  and  ignited.     The  residue  was  dissolved   in   dilute  hydro- 
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chloric  acid,  and  the  copper  precipitated  in  the  metallic  state  by  the 
addition  of  pure  zinc.  From  want  of  time  the  process  was  not 
carried  further,  and  the  matter  was  allowed  to  drop.  I  have  not 
had  a  convenient  opportunity  of  making  a  quantitative  estimation 
since,  and  I  regret  that  I  am  therefore  unable  to  give  an  exact 
statement  of  the  proportion  of  copper  present  in  any  of  the  pre- 
parations to  which  I  shall  allude.  Judging  from  the  appearance 
of  the  precipitate,  however,  I  should  say  that  the  proportion  did 
not  exceed,  and  was  probably  less  than,  1  per  cent. 

A  few  months  ago  my  attention  was  again  directed  to  the  subject 
by  the  following  circumstance.  While  dispensing  a  prescription 
it  was  necessary  to  slightly  evaporate  a  quantity  of  ergotin.  A 
silver-plated  spatula  from  which  some  of  the  plating  had  been 
rubbed  off,  was  used  to  stir  the  mass,  and  it  was  observed  that  the 
steel  surface  thus  exposed  became  covered  with  a  distinct  film  of 
metallic  copper.  An  examination  of  the  ergotin  showed  that  it 
contained  a  notable  quantity  of  copper,  which  could  be  readily 
detected  by  any  of  the  ordinary  tests,  and  that  it  was  present 
apparently  in  even  larger  proportion  than  in  the  infusion  of  roses 
above  referred  to. 

Just  at  that  time  an  interesting  practical  paper  on  "  Pharma- 
ceutical Apparatus "  was  read  before  the  Liverpool  Chemists' 
Association  by  Dr.  Symes  (Pharm.  Journ.,  vol.  xiv.  p.  783).  In 
that  paper  jacketed  copper  pans  are  recommended,  and  this  fact, 
coupled  with  the  observations  I  have  just  mentioned,  led  me  to 
examine  a  considerable  number  of  pharmaceutical  preparations  in 
order  to  ascertain  to  what  extent  the  use  of  such  pans  was  the 
cause  of  the  contamination  which  it  is  a  purpose  of  this  paper  to 
point  out.  The  result  was  to  show  that  the  vast  majority  of  the 
commercial  samples  of  concentrated  decoctions,  fluid  extracts,  and 
concentrated  infusions  so  examined  readily  gave  unmistakable  in- 
dications of  the  presence  of  copper  to  a  greater  or  less  extent. 

The  iron  test  was  the  one  generally  employed,  and  was  applied 
as  follows  : — 200  grains  of  the  preparation  were  placed  in  a  test 
tube  and  slightly  acidulated  with  hydrochloric  acid.  A  5-inch 
piece  of  recently  polished  No.  36  iron  wire,  in  the  form  of  a  small 
coil,  was  immersed  in  the  liquid,  which  was  then  gently  boiled 
for  about  ten  minutes  ;  allowed  to  stand  for  another  ten  minutes, 
and  the  liquid  poured  off.  If  any  appreciable  quantity  of  copper 
was  present  it  was  at  once  detected  as  a  deposit  on  the  coil  of  iron 
wire,  the  copper  colour  being  more  or  less  distinct  according  to  the 
respective  extent  of  the  contamination. 
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This  simple  and  old-fashioned  test  seems  to  me  to  have  several 
advantages.  It  is  capable  of  ready  and  expeditious  application ; 
the  presence  of  organic  matter  being  no  obstacle.  Its  indications 
are  indisputable.  It  is  sufficiently  delicate  for  all  practical  purposes, 
and  where  it  fails  to  give  a  perceptible  indication,  the  preparation 
may  be  regarded  as  practically  free  from  contamination.  By  ex- 
posing a  constant  surface  of  iron  to  equal  weights  of  substance  it 
is  possible,  from  the  colour  of  the  cupreous  deposit,  to  obtain  a 
rough  approximation  to  the  relative  degree  of  contamination. 

Tiie  various  preparations  examined,  with  the  result  ia  each  case 
may  be  conveniently  tabulated  as  follows  : — 


Preparation. 

Ergotin  . 

Infus.  rosae  acid.  cone. 
,,       chirettae       ,, 
„       cuspariiE      ,, 

Ext.  cinchonjE  liquid 

lufus.  cinchonEe  cone. 

Ext.  ergotffi  liquid 

Infus.  digitalis  cone. 
,,      senega      ,, 

Decoct,  sarzae  co. 

Infus.  serpentariffi 

Decoct,  pareirae  cone. 

Infus.  gentianje  cone. 

Ext.  sarzaj  liquid     . 

Ext.  taraxaci  liquid. 

Ext.  sennfe  liquid 

Decoct,  scoparii  cone. 

Infus.  Casarillje  ,, 
„  calumbje  ,, 
,,  uvte  ursi  ,, 
„     quassias         ,, 


Copper  deposit. 
Abundant. 

Very  distinct. 
Distinct. 


Less  distinct. 


Perceptible. 

None. 


The  above  is  a  graduated  series,  the  ergotin  indicating  the  largest 
proportion,  and  infus.  uvce  ursi  cone,  the  least.  Infus.  quassice 
cone,  is  included  in  the  list  because  even  when  prepared  in  a 
copper  vessel  it  does  not  indicate  any  contamination.  It  is  probable 
that  the  degree  of  contamination  in  the  above  preparations  may  be 
due  to  accidental  circumstances,  and  that  were  they  all  prepared 
under  pi'ecisely  similar  conditions,  the  series  would  require  con- 
siderable rearrangement.  It  would  appear  that  substances  con- 
taining principles  belonging  to  the  tannin  group  are  most  liable  to 
contamination,   while   those    containing   neutral    or    comparatively 
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indifferent  principles  are  less  so.  The  very  considerable  contamina- 
tion of  ergotin  is  probably  due  to  the  phosphoric  and  other  mineral 
acids  present  in  the  ergot. 

It  has  been  found  by  Dupre  and  Odling,  Bergeron  and  Hote,  and 
Kingzett  that  copper,  in  small  quantities,  is  widely  distributed  in 
nature,  and  is  a  normal  constituent  of  many  vegetable  and  animal 
tisjsues.  I  may,  therefore,  be  met  by  the  objection  that  what  is 
here  called  a  contamination  is,  after  all,  nothing  more  than  what 
has  been  called  "  normal  copper."  On  this  point  it  is  sufficient 
to  say  that  many  of  the  samples  of  these  preparations  gave  no 
indications  of  the  presence  of  copper,  and  wherever  it  was  possible 
to  trace  the  manufacture  of  such  as  did  indicate  contamination,  it 
was  found  that  copper  pans  had  been  used  in  their  production.  It 
seems  clear,  therefore,  that  the  copper  is  not  inherent,  but  dei-ived, 
and  that  the  evaporating  pan  is  tlie  source. 

It  may  be  interesting  to  note  that  samples  obtained  from  large 
manufacturers,  possessing  well-equipped  pharmaceutical  laboratories, 
frequently  indicated  contamination;  while  those  obtained  from 
smaller  establishments,  as  a  rule,  did  not.  I  believe  this  is  to  be 
accounted  for  by  the  fact  that  in  the  smaller  establishments  it  is 
customary  to  conduct  the  process  of  evaporation  in  an  ordinary 
enamelled  iron  evaporating  basin  heated  by  a  Buuseu  burner,  while 
in  the  larger  establishments  jacketed  copper  pans,  heated  by  steam, 
are  in  more  general  use. 

In  regard  to  the  poisonous  effect  of  copper,  authorities  appear  to 
differ  widely,  as  may  be  seen  from  the  discussions  which  have  taken 
place  on  the  presence  of  copper  in  green  peas  and  other  articles  of 
food  (Pharin.  Journ.,  vol.  viii.,  page  236).  The  conclusion  arrived 
at  by  Paul  and  Kingzett  as  to  the  innocuous  nature  of  traces  of 
copper  in  foods  appears  to  be  too  sweeping.  The  weight  of  evidence 
tends  to  show  that  copper  is  an  irritant  poison,  and  that  while 
many  appear  to  tolerate  it  even  in  considerable  quantity,  others  are 
peculiarly  susceptible  to  its  poisonous  effects. 

In  the  case  of  ergotin  there  is  a  point  of  some  importance  which 
would  probably  be  worth  investigation.  It  is  very  frequently 
administered  by  subcutaneous  injection,  and  in  this  way  the 
copper  is  introduced  directly  into  the  blood.  It  has  been  found 
that  some  samples  of  ergotin  are  much  more  liable  to  produce  local 
irritation  than  others  when  so  administered,  and  it  seems  possible 
that  this  may  be  due  to  the  presence  of  copper  in  the  ergotin.  I 
am  acquainted  with  one  make  of  ergotin  in  the  production  of  which 
no  copper  vessels  are  employed,  consequently  it  gives  no  indication 
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of  contamination,  and  one  of  its  principal  recommendations  is  its 
freedom  from  liability  to  produce  local  irritation. 

With  regard  to  the  sale  of  pharmaceutical  preparations  con- 
taminated with  copper,  I  quote  the  following  remark  by  Professor 
Redwood  (Pharm.  Journ.,  vol.  viii.,  page  225)  :  "  He  had  come  to 
tlie  conclusion  that  no  dealer  or  manufacturer  was  justified  in 
supplying  an  article  of  food  (or,  by  parity  of  reasoning,  a  drug) 
which  contained  an  unnecessary  addition  of  a  poisonous  substance 
■without  notice  being  given  of  its  presence."  This  gives  rise  to  an 
interesting  speculation  as  to  the  probable  result  of  a  prosecution 
under  the  Sale  of  Food  and  Drugs  Act. 

Apart  from  this,  however,  the  practical  question  naturally  arises, 
Are  copper  vessels  suitable  for  the  processes  involved  in  the  pro- 
duction of  the  pharmaceutical  preparations  referred  to  ?  Or,  to 
put  it  in  a  more  comprehensive  form.  What  is  the  most  suitable 
material  for  the  construction  of  such  pharmaceutical  apparatus  ? 

To  the  first  question  I  would  be  inclined  to  answer — No.  The 
copper  pans  described  in  Dr.  Symes's  paper  are  only  jacketed  on 
the  lower  part,  and  he  justly  claims  for  them  the  advantage  of  not 
causing  deterioration  of  the  product  by  drying  and  destruction  of 
active  principles  at  the  margin.  They  would  probably  have  the 
additional  advantage  of  not  so  readily  contaminating  the  product 
with  copper.  I  believe  it  is  mainly  at  the  margin,  where  the  liquid, 
the  metal,  and  the  atmosphere  meet,  that  contamination  goes  on. 
The  drying  of  the  liquid  on  the  metal  is  attended  by  a  certain 
amount  of  oxidation,  and  the  oxide  of  copper  thus  produced  is  dis- 
solved by  a  fresh  portion  of  liquid.     So  much  for  the  first  question. 

The  second  is  not  so  easily  settled,  and  I  fear  I  must  leave  it  to 
those  who  have  a  more  extensive  practical  acquaintance  with  the 
subject.  Copper  vessels,  tin  lined,  such  as  those  described  by  Mr. 
Corder,  of  Norwich,  in  the  Pharmaceutical  Journal,  vol.  viii.,  page 
349,  might  perhaps  meet  the  difficulty.  Silver,  or  some  vainety  of 
nickel  plating,  may  also  be  suggested.  I  believe  that  in  one 
establishment  block  tin  pans  are  in  use.  Best  of  all,  perhaps,  is  the 
jacketed  enamelled  iron  pan,  described  by  Mr.  Schacht,  at  the 
Plymouth  Conference  in  1877  (Pharm.  Journ.  vol.  viii.  p.  127). 


Votes  of  thanks  were  passed  to  the  authors  of  papers  of  whicii 
abstracts  had  been  read. 

The  President,  referring  to  the  last  paper,  said  the  subject  was 
a  very  important  one,  and  deserved  more  attention  than  could  be 
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given  to  it  there  at  that  late  hour.  It  was  a  very  curious  thing 
that  the  author  should  find  that  ergotin  was  so  active  in  dissolving 
copper.  He  should  like  to  know  if  the  ergotiu  was  obtained  by  the 
usual  process. 

Mr.  DoTT  said  this  paper  was  very  interesting ;  considering  the 
poisonous  nature  of  copper  salts,  it  was  very  important  that  its 
presence  in  pharmaceutical  preparations  should  be  avoided.  There 
was  probably  no  other  metal  which  could  be  used  practically  in 
large  vessels  for  evaporating,  and  this  indicated  the  necessity  for 
the  copper  being  coated  with  some  material  on  which  the  organic 
acid  would  not  act. 

Mr.  Natlor  said  all  this  difficulty  might  be  avoided  by  using 
tinned  copper  pans,  which  were  now  becoming  very  general. 

The  President  remarked  that  sometimes  the  tin  got  worn  off  a 
little. 

Mr.  Plowman  thought  this  was  not  the  time  or  place  to  discuss 
the  question  whether  the  presence  of  copper  was  harmful  or  not, 
but  he  quite  agreed  with  the  author  that  copper  ought  not  to  be 
present  in  quantity  in  food  and  drugs.  He  could  not  agree  with 
Messrs.  Paul  and  Kiugzett  in  their  opinion  that  a  considerable 
amount  of  copper  could  be  taken  into  the  system  without  doing 
harm. 


GENERAL  BUSINESS. 
Bell  and  Hills  Library  Fdnd. 

Mr.  Plowman  said  the  books  provided  by  the  Bell  and  Hills  Fund 
were  placed  on  the  table.  The  fact  had  already  been  alluded  to 
that  the  visit  of  the  Conference  liad  caused  a  chemists'  associa- 
tion to  be  formed  in  Hastings.  He  might  say  that  when  he  came 
down  on  previous  occasions  to  make  arrangements,  he  found  that  a 
local  association  had  been  conceived,  but  it  was  not  actually  born. 
But  it  only  required  a  slight  stimulus  from  the  visit  of  the  Conference 
to  cause  the  association  to  spring  into  life.  These  books  were  given 
from  a  fund  provided  by  the  generosity  of  Mr.  Thomas  Hyde  Hills. 
There  were  also  the  "Pharmacographia  "  and  the  "Science  Papers," 
presented  by  Mr.  Thomas  Haubury  in  memory  of  his  brother,  and 
besides  these  there  was  the  "  Year- Book  of  Pharmacy,"  which  the 
Conference  itself  granted  to  the  new  association,  and  would  continue 
to  send  from  year  to  year. 
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The  President,  addressing  Mr.  Rossiter  and  the  members  of  the 
local  Association,  said  it  gave  him  great  pleasure  in  his  official 
capacity  to  hand  over  this  handsome  array  of  books  to  the  keeping 
of  the  nev?  Association  now  being  formed  in  Hastings,  and  he 
hoped  that  they  v^ould  form  a  nucleus  for  that  instructive  library 
which  he  had  no  doubt  would  be  established. 

Mr.  F.  Rossiter,  on  behalf  of  the  Hastings  Chemists  and  Druggists' 
Association,  begged  to  return  most  sincere  thanks  for  this  handsome 
set  of  books.  In  the  first  place  thanks  were  due  to  the  Conference 
for  having  been  the  means  of  establishing  an  association  to  which 
alone  the  grant  could  be  made,  and  further  he  might  say  the 
chemists  of  Hastings  should  almost  pass  a  vote  of  thanks  to  the 
British  Association  for  going  to  Canada  this  year,  for  had  its  meet- 
ino-  taken  place  in  any  town  in  Grreat  Britain,  Hastings  would  not 
have  had  the  distinguished  honour  of  the  Pharmaceutical  Confei-ence 
meeting  there.  He  could  only  say  with  regard  to  the  active  part 
which  Mr.  Plowman  had  been  kind  enough  to  give  him  credit  for 
in  the  formation  of  the  Association,  that  he  must  disclaim  having 
exceeded  in  any  way  what  had  been  done  by  several  other  members, 
especially  Mr.  Bell.  For  some  time  there  had  been  a  talk  of 
forming  an  association  in  Hastings — and  it  must  seem  strange  that 
an  ancient  town,  which  in  times  past  had  shown  such  energy  and 
spirit,  had,  so  far  as  regards  pharmacy,  allowed  other  towns  to  lead 
the  way.  He  must  admit  that  for  some  time  they  had  been  living 
in  a  sort  of  fossil  state,  not  perhaps  quite  so  petrified  as  the  fossil  to 
which  Mr.  Keyworth  had  referred  that  morning,  but  ready  to 
spring  into  active  existence  at  the  touch  of  the  magician's  wand, 
such  as  was  furnished  by  the  visit  of  the  Conference.  These  hand- 
some books  would  form  a  nucleus  of  a  library,  and  he  was  sure  it 
would  be  a  pleasure  to  all  the  members  to  make  additions  to  it  as 
time  went  on,  and  they  would  at  all  times,  looking  at  these  books, 
feel  a  great  incentive  to  do  what  they  could  for  pharmacy  and  for 
their  brother  pharmacists,  and  would  be  reminded  of  this  happy 
occasion. 


Place  of  Meeting  for  1885. 

Mr.  Benger  said  it  would  be  remembered  that  the  Conference 
had  received  an  invitation  to  go  to  Aberdeen  this  year,  which  was 
withdrawn  because  the  British  Association  proposed  to  meet  there 
next  year.     That  invitation  had   been  very  cordially  renewed,  and 
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he  had  a  letter  from  Mr.  Strachan,  Honorary  Secretary  of  the 
Aberdeen  Society,  which  he  would  read.  Mr.  Kay  had  come  all  the 
way  from  Aberdeen  to  offer  personally  a  renewal  of  the  invitation, 
but  Mr.  Kay  wished  him  to  read  a  letter  which  he  received  from 
Mr.  Strachan  a  few  days  ago.  It  was  as  follows  : — "  I  expect  Mr. 
Kay  will  be  present  at  your  Conference,  but  if  he  is  unable  you 
will  understand  that  our  invitation  is  none  the  less  hearty  because  it 
is  in  black  and  white  instead  of  viva  voce.  Our  endeavour  will  be  to 
make  the  meeting  as  interesting  as  we  possibly  can. — Yours  truly, 
H.  Strachan." 

Mr.  Kay  begged  to  thank  the  meeting  very  much  for  the  warm 
reception  given  to  this  proposal.  He  did  not  know  if  this  expression 
of  feeling  was  due  to  any  merits  Aberdeen  might  possess,  or  to  the 
present  state  of  the  atmosphere,  which  made  them  all  feel  that  ifc 
would  be  pleasant  to  get  a  few  degrees  nearer  the  North  Pole — 
which  they  certainly  would  be  in  crossing  the  Grrampians.  He 
felt  that  Aberdeen  as  a  watering-place  had  no  such  attractions  as 
Hastings  and  St.  Leonards,  but  it  was  an  ancient  university  city 
and  claimed  to  be  the  capital  of  the  North  of  Scotland.  It  had  one 
advantage  over  Hastings,  a  Chemists'  Association  had  been  estab- 
lished in  Aberdeen  for  nearly  fifty  years.  This  association  had  been 
of  great  advantage  to  the  chemists,  and  had  done  very  good  work 
in  the  district,  if  it  had  not  made  its  name  known  in  the  south.  A 
few  of  the  original  members,  wbo  assisted  Jacob  Bell  in  the 
formation  of  the  Pharmaceutical  Society,  were  looking  forward  to 
meeting  many  who  were  associated  with  them  in  this  great  work. 
This  Conference  had  given  him  an  opportunity  of  meeting  a  few 
old  friends  and  many  gentlemen,  also,  who  were  only  known  to^ 
him  previously  by  reputation.  He  knew  it  was  the  desire  of  the 
chemists  in  the  north  to  make  the  acquaintance  of  gentlemen 
eminent  in  their  profession,  whom  they  highly  respected  for  their 
efforts  in  forwarding  the  interests  of  pharmacy.  The  medical  pro- 
fession in  the  district  were  also  intei'ested  in  and  looking  forward 
to  the  visit  of  the  Pharmaceutical  Conference.  He  need  not  repeat 
that  it  would  be  a  very  great  pleasure  indeed  to  see  as  many  as 
possibly  could  come,  and  they  would  try  to  make  the  visit  as- 
pleasant  as  possible. 

Mr.  Benger  moved  that  the  kind  invitation  received  from 
Aberdeen  be  gratefully  accepted.  They  had  had  very  pleasant 
meetings  in  some  of  the  Scotch  cities  and  towns  before,  and  he  was 
sure  they  would  look  forward  very  much  to  this  visit  next  year. 

Mr.  Plowman  seconded  the  motion. 

Q  Q 
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The  President  said  the  time  would  be  fixed  hereafter,  when  the 
exact  date  of  the  meeting  of  the  British  Association  was  known. 
The  resolution  was  then  carried  unanimously. 

Election  of  Officers. 

Mr.  R.ADLET  and  Mr.  Clakk  were  appointed  scrutineers  of  the 
ballot  papers. 

The  President  said  ifc  would  be  observed  that  certain  alterations 
of  a  very  serious  character  had  been  made  in  the  list  of  officials  ;  he 
alluded  more  especially  to  the  fact  that  the  Conference  was  about  to 
lose  one  of  the  Honorary  Grenoral  Secretaries  who  had  been  for  so 
many  years  connected  with  them,  Mr.  Benger.  It  was  with  great  re- 
luctance that  the  Conference  heard  that  Mr.  Benger  could  no  longer 
fulfil  the  duties  of  the  office.  Dr.  Thresh,  had  been  named  as  a  sub- 
stitute, and  he  had  no  doubt  he  would  prove  a  most  efficient  one,  but 
he  must  say  personally  he  was  very  sorry  the  change  had  occurred 
during  the  time  of  his  presidency.  Misfortunes  never  came  alone, 
and  not  only  did  Mr.  Benger  retire,  but  their  old  and  tried  friend, 
Mr.  Ekin,  who  had  been  Treasurer  for  the  last  seven  years,  also 
found  it  impossible  to  continue  to  cainy  out  the  duties  of  his  office 
as  he  would  wish,  and  it  was  his  desire  also  to  retire.  This  was  an 
office  which,  j^erhaps,  could  be  filled  more  easily  than  that  of 
General  Secretary,  whose  work  extended  over  a  much  longer  period 
than  that  of  Treasurer,  whose  duties  were  really  confined  to  a  short 
period,  whereas  the  General  Secretary  required  constant  energy  and 
attention  throughout  the  whole  year.  It  would  be  for  the  members 
present  to  say  if  they  would  elect  the  gentlemen  suggested,  viz., 
Mr.  Umney  as  Treasurer  and  Dr.  Thresh  as  Secretary.  In  the  mean- 
time he  could  only  express  the  great  regi'et  which  he  himself  felt  at 
the  loss  of  these  two  gentlemen,  who  had  so  worthily  filled  those 
two  offices,  and  he  begged  formally  and  emphatically  to  move  a 
vote  of  thanks  to  these  gentlemen  for  their  services  to  the  Con- 
ference in  past  years. 

Mr.  SCHACHT  said  he  felt  it  a  great  privilege  to  be  allowed  to 
second  this  vote  of  thanks.  These  gentlemen  wore  amongst  his 
oldest  professional  friends,  and  it  gave  him  great  pleasure  to  second 
this  motion.  It  would  have  been  much  more  pleasing  if  one  could 
have  thanked  them  for  their  past  services  before  they  altogether  got 
out  of  harness ;  but  unfortunately  one  had  to  say  good-bye  at  the 
same  time,  and  the  satisfaction  of  saying  "thank  you"  was  sadly 
mingled  with  regret  at  the  necessity  for  parting  with  such  excellent 
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fellow-labourers.  Whilst  Mr.  Bcnger  was  Honorary  Secretary  one 
felt  there  was  no  occasion  to  think  about  the  details  of  the  business 
arrangements,  for  the  Conference  was  almost  certain  to  go  well, 
wherever  it  was  held,  so  long  as  he  and  his  colleague  had  the 
direction  of  affairs,  and  the  other  members  of  the  Committee  felt 
relieved  of  a  great  deal  of  responsibility.  Notwithstanding  the 
abilities  of  Dr.  Thresh,  who  was  proposed  to  succeed  him,  he  felt 
they  must  all  be  a  little  more  anxious  in  future  as  to  the  success  of 
the  meetings,  and  it  would  become  more  the  duty  of  every  indi- 
vidual member  to  exert  himself  than  in  the  past.  There  were  men 
who  were  respected  and  men  who  were  loved,  and  it  was  just 
possible  that  the  latter  were  the  most  powerful  in  all  organizations 
that  aimed  to  control  human  beings.  Both  Mr.  Ekin  and  Mr. 
Beuger  were  men  of  this  order,  and,  though  thanking  them  warmly 
for  their  services  in  the  past,  he  could  not  help  expressing  real  sor- 
row that  the  Conference  was  about  to  lose  them  for  the  future. 

Mr.  Plowman  said  he  could  not  allow  the  opportunity  to  pass 
without  saying  a  few  words.  With  regard  to  the  general  loss  which 
the  Conference  had  sustained  by  the  retirement  of  these  two  gentle- 
men, he  need  not  add  one  word  to  what  had  been  said,  but  he 
should  like  to  say  a  few  words  on  the  personal  aspect  of  the  ques- 
tion. When  he  took  office  three  years  ago  it  was  with  considerable 
diffidence,  but  his  hesitation  was  entirely  removed  after  a  brief  ex- 
perience of  his  colleagues.  The  cordial  way  in  which  Mr.  Benger 
met  and  helped  him,  and  actually  took  on  his  own  shoulders  bur- 
dens which  properly  belonged  to  him  (Mr.  Plowman)  was  such  that 
he  was  happy  to  say  he  had  been  able  to  do  his  share  of  the  work 
with  very  little  trouble  and  inconvenience  to  himself.  They  had 
worked  together  with  the  most  complete  harmony  during  the  whole 
of  this  time,  and  he  was  pleased  to  say  that  their  intercourse  on 
Conference  business  had  more  closely  cemented  a  friendship  which 
had  previously  existed,  and  which  he  hoped  would  last  as  long  as 
life  itself. 

The  resolution  having  been  carried  unanimously, 
Mr.  Benger  said  he  was  quite  overcome  by  the  kind  things 
which  had  been  said  about  him.  Only  one  thing  would  have  added 
to  his  gratification,  and  that  would  be  a  knowledge  that  he  had  better 
deserved  what  had  been  said.  The  mere  fact  of  his  having  served 
rather  actively  as  a  Secretary  a  body  which  had  done  so  much  to 
advance  pharmacy  and  to  promote  good  feeling  and  good  fellowship 
amongst  pharmacists  was  in  itself  a  full  reward.  This  he  had  con- 
stantly realized  as  the   work   went  on.     He  looked  forward  with 
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confidence  to  the  future  Conference,  so  long  as  his  energetic  and 
accomplished  friends  Mr.  Plowman  and  Dr.  Thresh  were  at  the 
helm  ;  but  should  always  look  back  with  very  much  pleasure  to  the 
thirteen  years  in  which  he  had  served  it  to  the  best  of  his  ability. 

The  Scrutineers  here  returned  and  reported  that  the  following 
gentlemen  had  been  unanimously  elected  : — ■ 

President. — J.  B.  Stephenson,  Edinburgh. 

Vice-Presidents. — F.  Baden  Benger,  F.C.S.,  Manchester ;  M.  Car- 
teigbe,  r.I.C,  F.C.S.,  London;  C.  Ekin,  F.C.S.,  London;  J.  P. 
Kay,  Aberdeen. 

Treasurer. — C.  Umney,  F.I.C.,  F.C.S.,  London. 

Honorary  General  Secretaries. — S.  Plowman,  F.I.C.,  M.R.C.S., 
London  ;  J.  C.  Thresh,  D.Sc,  F.C.S.,  Buxton. 

OtJier  Members  of  Executive  Committee. — S.  R.  Atkirs,  Salisbury; 
J.  A.  Bell,  Hastings  ;  J.   Borland,   F.C.S.,   F.R.M.S.,  Kilmarnock; 
J.   E.    Brunker,    M.A.,   Dublin;  W.  Hills,   F.C.S.,  London ;  D.  B. 
Dott,    F.R.S.E.,    Edinburgh;  AV.  A.    H.   Kiylor,  F.C.S.,    London 
J.  Sim,  Aberdeen  ;  W.  H.  Symons,  F.C.S.,  F.R.M.S.,  London. 

Local  Sccretarij.  —A.  Strachan,  Aberdeen. 

Auditors.- — -A.  I.  Joseph,  Hastings,  and  J.  Paterson,  Aberdeen. 

Mr.  Atkins  then  moved — 

"  That  the  cordial  thanks  of  the  non-resident  members  of  the 
British  Pharmaceutical  Conference  be  given  to  the  Local 
Committee,  especially  to  Messrs.  Bell,  Rossiter,  Keyworth, 
and  Joseph,  for  the  very  successful  manner  in  which  the 
arrangements  connected  with  the  Hastings  visit  had  been 
carried  out." 

He  was  almost  afraid  to  add  anything  for  fear  of  weakening  the 
force  of  this  Avell-drawn  resolution.  It  would  be  ungenerous  to 
allow  those  services  which  had  been  so  generously  and  courteously 
rendered  to  be  acknowledged  in  a  mere  formal  manner.  The  Local 
Committee  had  had  the  good  fortune  of  having  good  weather ; 
whether  they  had  taken  any  s])ecial  pains  to  secure  that  he  did  not 
know,  but  they  certainly  had  had  a  meeting  which  he  ventured  to 
think  would  go  a  long  way  to  solve  the  still  open  question  as  to 
whether  a  good  meeting  could  be  realized  apai't  from  the  visit  of 
the  British  Association.  That  was  a  question  on  which  there 
wonld  be  perhaps  a  diversity  of  opinion,  but  in  so  far  as  the  action  and 
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co-operation  of  the  Local  Committee  were  concerned,  there  could  bo 
no  doubt  whatever  left.  He  felt  that  this  I'csolution  was  slightly- 
premature,  inasmuch  as  some  of  the  social  features  of  the  gathering 
had  jet  to  be  realized,  but  inasmuch  as  gratitude  had  been  defined 
as  a  lively  sense  of  favours  yet  to  come,  there  would  be  no  incon- 
sistency in  passing  the  resolution  at  this  early  stage.  He  knew 
personally  how  indefatigable  had  been  the  energy  of  the  gentlemen 
whose  names  had  been  mentioned,  and  he  had  no  doubt  that  the 
others  associated  with  them  had  been  equally  zealous.  Those  who 
had  come  some  distance  to  the  meeting  felt  under  great  obligations 
to  them,  and  he  begged  to  assure  them  that  he  represented  the 
opinion  of  all  non-resident  members  in  thanking  them,  however 
inadequately,  for  their  kindness. 

Mr.  Wells  (Dublin)  had  great  pleasm^e  in  seconding  the  vote 
of  thanks,  though  anything  he  might  have  said  in  support  of  it  had 
already  been  anticipated  by  Mr.  Atkins.  With  regard  to  the  suc- 
cess of  the  meeting,  he  thought  this  year's  was  hardly  a  fair  speci- 
men, because  there  had  been  several  conferences  held  within  the 
last  few  weeks,  but  for  which  two  other  gentlemen  from  Dublin 
would  have  accompanied  him.  He  begged  to  heartily  thank  the 
Local  Committee  for  the  way  in  which  the  Conference  had  been 
received. 

The  resolution  having  been  carried  unanimously, 

Mr.  J.  Bell,  in  response,  said  as  they  had  yet  the  social  aspect 
of  the  question  to  look  forward  to,  it  would  be  far  better  for  him  to 
leave  the  expressions  he  might  wish  to  give  until  afterwards. 

Mr.  F.  RossiTER  said  he  was  not  prepared  for  this  vote  of  thanks, 
as  he  felt  all  through  that  the  Conference  had  done  the  town  a 
great  honour  in  coming,  and  he  could  safely  say  for  the  whole  of 
the  Committee  that  it  had  been  a  work  of  great  pleasure  to  them. 
So  far  from  it  being  any  trouble,  it  was  only  a  little  pleasurable 
e.-ccitement,  and  if  there  had  been  any  little  error  or  forgetfulness, 
he  hoped  it  would  be  kindly  excused. 

Mr.  KiNNiNMOXT  then  moved — 

"  That  the  hearty  thanks  of  the  Conference  be  accorded  to  the 
President  for  the  very  able  and  courteous  manner  in 
which  he  has  conducted  the  business  of  the  meeting." 

He  said  with  regard  to  his  ability  there  could  not  be  two  opinions, 
and  as  to  his  courteousness,  no  one  could  surpass  him  in  such  a 
position.     From  the  time  he  first  took  his  place  until  the  present 
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moment,  be  bad  distingnisbed.  bimself  for  bis  kindness,  ability,  skill 
in  saving  time,  and  saying  exactly  wbat  sbould  be  said.  His 
address,  wbicb  bad  before  been  referred  to,  was  most  valuable,  and 
be  bad  remarked  on  this  as  on  previous  occasions  wben  be  met 
Mr,  Williams,  bow  courteous  be  was  in  listening  patiently  to  all  tbe 
remarks  wbicb  were  made,  many  of  wbicb  must  seem  a  great 
repetition  to  him,  but  tliat  did  not  prevent  bim  listening  to  tbem 
patiently  once  more. 

Mr.  Ttrer  seconded  tbe  vote  of  tbanks.  He  said  reference  bad 
been,  made  to  tbe  social  qualities  of  Mr.  Williams,  and  tbougb  bis 
IDersonal  acquaintance  witb  bim  was  of  somewbat  recent  date,  from 
wbat  be  bad  beard  and  seen,  he  could  most  emphatically  endorse 
all  tbat  bad  been  said.  Mr.  Williams  was  one  of  tbe  few  men  who 
cultivated  tbe  art  of  speaking  tbe  absolute  truth  in  tbe  pleasantest 
possible  way.  He  spoke  witb  tbe  air  of  a  man  who  believed  all  he 
said,  and  his  words  carried  conviction  with  them.  The  effect  left 
on  bis  mind  was  tbat  when  Mr.  Williams  should  have  ceased  to 
actively  exert  an  influence — a  great  personal  as  well  as  a  great- 
scientific  influence  based  on  his  experience  and  reputation — it 
would  be  thorougly  understood  tbat  all  tbe  encomiums  passed  upon 
bim  certainly  fell  short  of  the  truth.  With  regard  to  tbe  intro- 
ductory address,  tbcy  bad  been  reminded  tbat  it  was  a  return  to 
tbe  good  old  practice.  He  was  not  at  all  sure  tbat  it  was  so,  for 
there  were  disadvantages  in  having  a  mere  bash  up  of  wbat  every- 
body knew,  as  he  was  bound  to  say  some  of  the  presidential 
addresses  bad  been ;  but  he  very  much  doubted  wbetber  all  or  any 
of  them  recollected  or  bad  read  or  knew  all  the  facts  wbicb  Mr. 
Williams  brought  witbin  a  narrow  and  clear  compass  in  such  a  way 
as  those  wbo  bad  any  memory  at  all,  or  any  scientific  recollection, 
or  any  scientific  use  of  the  imagination,  would  ever  retain  a  vivid 
impression  of.  It  was  a  most  valuable  and  suggestive  address. 
There  were  two  or  three  points  in  it  which  bad  brought  back  to 
bim  scattered  recollections  of  good  resolutions  which  they  all  knew 
paved  tbe  road  to  a  certain  place  which  migbt  be  tbe  Hades  of  the 
destruction  of  fortune,  or  loss  of  one,  and  when  a  man  of  Mr. 
William's  expei'ience  gave  a  youngster  like  himself,  wbo  sometimes 
wanted  tbem,  hints  of  this  kind,  be  was  profoundly  grateful  to  him, 
and  judging  tbat  other  people  were  like  bimself,  he  could  only  sup- 
pose they  would  sympathize  witb  bim,  and  cordially  support  the 
expression,  of  gratitude  be  personally  felt  for  the  suggestiveness  and 
appropriateness  of  tbat  address.  With  regard  to  the  way  in  wbicb 
Mr.  Williams  bad  filled  the  post  of  President  of  the  meetings,  he 
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only  regretted  that  wLat  seemed,  to  have  been  a  common  pi'actice, 
to  re-elect  the  President  for  a  second  year,  had  not  been  followed  in 
his  case,  and  he  presumed  there  were  reasons  why  Mr.  Williams 
could  not  be  prevailed  upon  to  continue  office  as  so  many  eminent 
men  had  done  before.  He  knew  none  of  them  except  Mr.  Reynolds 
and  Professor  Attfield,  and  therefore  he  might  be  excused  if  he  said 
emphatically  that  he  only  knew  of  them  as  historical  joharmacists, 
and  by  the  work  they  had  done,  bat  none  of  them  stood  higher  in 
the  estimation,  either  of  pharmacists  or  of  practical  men,  than  did 
Mr.  Williams. 

Mr.  Frazer  said  having  sat  for  ten  years  side  by  side  with  Mr. 
Williams  at  the  monthly  meetings  of  the  Council  of  the  Pharma- 
ceutical Society,  he  could  not  refrain  from  adding  just  a  woi'd  to 
say  how  deeply  he  sympathised  witli  what  had  been  said,  aud  Avhat 
gratification  it  had  given  him  to  be  present  during  those  two  days. 

Mr.  Atkixs  also  desired  to  support  the  resolution.  He  felt  it 
would  be  a  great  neglect  if  they  allowed  such  services  as  the  Chair- 
man had  rendered  to  pass  without  a  very  warm  and  widespread 
recognition.  He  had  known  Mr.  Williams  many  years  on  the 
London  Council,  and  could  bear  testimony  to  all  that  had  been  said 
as  to  his  straightforwardness,  and  to  his  great  liberality,  a  feature 
pei'haps  which  had  not  been  recognised,  for  only  those  who  knew 
something  of  his  private  life  knew  the  generous  acts  of  liberality  he 
was  constantly  rendering.  He  entirely  agreed  with  previous 
speakers  as  to  the  kindly  way  in  which  he  listened  to  all  criticisms, 
whether  relevant  or  irrelevant ;  all  that  they  knew,  but  he  was 
glad  to  have  this  opportunity  of  bearing  testimony  to  the  weight 
of  the  words  littered  yesterday  in  the  President's  address.  The 
highest  compliment  they  could  pay  to  it  was  to  read  it  carefully 
and  to  well  weigh  it,  for  he  felt  sure  that  all  those  utterances  would 
bear  frequent  reperusal.  That  address  was  not  simply  a  resume 
of  great  and  extensive  reading,  of  large  and  very  wide  personal 
observation  and  experimental  work,  but  it  was  the  result  of  long, 
patient  digestion  of  the  works  of  a  vast  field  of  inquiry,  and  he  took 
it  as  a  high  compliment  to  the  members  of  the  Conference  that  a 
man  like  Mr.  Williams,  so  busy  and  full  of  work,  should  have 
taken  pains,  thoughtfully  and  deliberately,  to  prepare  that  address 
for  their  consideration. 

Mr.  SCHACHT  said  the  motion  of  course  could  not  be  put  from 
the  chair,  and  therefore  as  the  senior  Vice-President  he  would 
assume  that  function.  At  the  same  time  he  wished  to  say  how 
completely   he  agreed  with   every  word   of  approbation  that  had 
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been  said  with  regard  both  to  the  President's  address  and  his  con- 
duct in  the  chair.  It  might  be  thought  to  be  a  perfectly  easy 
thing  to  sit  in  a  chair  and  to  conduct  a  meeting  like  that,  and  he 
was  foolish  enough  to  think  so  himself  until  he  found  by  experience 
how  much  more  difficult  it  was  than  it  appeared  to  be.  He  had 
never  seen  the  meetings  of  the  Conference  conducted  with  more 
courtesy,  delicacy,  and  tact,  than  the  present.  With  regard  to  the 
address,  it  seemed  to  him  to  be  a  masterpiece  of  judicious  exposi- 
tion and  thought ;  although  it  touched  on  some  delicate  and  serious 
matters,  it  carefully  avoided  any  extreme  expression  of  opinion,  such 
as  might  be  calculated  in  some  quarters  to  raise  opposition.  That 
reticence  of  expression  and  self-restraint  he  thought  showed  more 
power  than  more  vehement  language  would  have  done.  He  was 
sure  the  proposition  would  be  carried  by  acclamation. 
The  resolution  was  cai-ried  by  acclamation. 


The  Pbesidext,  who  was  much  affected  by  the  warmth  of  the 
reception  accorded  to  the  resolution,  said  :  Gentlemen,  I  thank  you. 
To  say  that  I  could  listen  unmoved  to  such  expressions  would  be 
affectation. 


THE  EXCURSION. 

On  Thursday  morning  a  party  of  about  one  hundred  ladies  and 
gentlemen  left  the  Castle  Hotel  in  four-horsed  breaks  and  other 
vehicles,  which  proceeded  along  the  beautifully  wooded  road  to 
Battle  Abbey.  Arrived  there,  a  guide  accompanied  the  party 
through  the  different  parts  of  the  Abbey  and  grounds,  and  his 
•description  of  the  Battle  of  Hastings  was  kindly  supplemented  and 
•to  some  extent  contradicted  by  a  lucid  statement  from  Mv.  Thomas 
Horsham  Cole,  a  local  antiquary.  Whilst  the  party  was  passing 
-through  the  beautiful  library,  the  Duke  of  Cleveland  entered  and 
gave  a  most  courteous  welcome.  From  Battle  the  company  pro- 
ceeded to  Ashburnham,  where  they  were  admitted  to  the  rare 
(privilege  of  seeing  the  famous  artistic,  literar}-,  and  other  treasures 
•of  that  mansion,  many  of  them  specially  associated  with  tlie  .Stuart 
king's,  and  of  strolling  through  the  beautiful  gardens  and  grounds. 
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Xovraanburst  Avas  next  visited,  but  before  venturing  upon  the 
inspection  of  the  wonderful  collection  of  curiosities  accumulated 
there  by  Sir  Thomas  Brassej  and  bis  lady,  the  company  lunched 
together  iu  the  tennis  court.  After  lingering  about  tbis  beautiful 
spot  till  the  last  moment,  a  rapid  drive  brought  the  company  back 
to  Hastings,  and  within  half  an  hour  many  of  them  were  travelling 
as  fast  as  steam  would  allow  to  all  parts  of  the  kingdom. 
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old  edition  of  this  work  wiU  do  well  to  supply  themselves  with  its  successor  ;  those 
who  have  no  copy  of  it,  will  do  still  better  if  they  purchase  this  edition." — Chemist 
and  Drujgist. 

"  It  is  a  storehouse  of  scientific  knowledge,  and  will  be  found  valuable  in  every 
house." — Lancet. 

"  It  is  sufficiently  interesting  to  secure  a  place  in  the  book-case  of  evei'y  reading 
man,  abounding  as  it  does  in  useful  hints,  practical  receipts,  and  terse  descriptions  of 
the  arts  and  sciences.  It  will  be  specially  interesting  to  chemists,  as  it  gives  so  many 
useful  receipts  for  articles  of  every-day  consumption." — Monthly  Magazine  of 
Pharmacy. 

ts*  This  Work  can  also  be  had  in  16  Parts,  2s.  6d.  each. 


J.  &  A.  CHURCHILL,  11,  New  Burlington  Street. 
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BOOKS  FOR  PHARMACEUTICAL  STUDENTS. 


Bentley  and  Trimen's  Medicinal 
Plants. 

Font  Vols.,  large  8vo,  with  306 
Coloured  Plates,  half  morocco. 
£11  lis. 
Bentley's  Manual  of  Botany. 

Fourth  Edition,  with  1,185  En- 
gravings, crown  8vo,  ios. 
Bentley's    Structural,  Morpho- 
logical,   and    , Physiological 
Botany. 

With  660  Engravings,  fcap.  8vo, 
75.  6d. 
Bentley's  Systematic  Botany. 

With  357  Engravings,  fcap.  8vo, 
3s.  6d. 
Bernays'  Notes  for  Students  in 
Chemistry. 

Sixth  Edition,  fcap.  8vo,  3s.  6d. 
Bernays'  Analytical  Chemistry. 

Fcap.  8vo,  2s.  6cJ. 
Bloxam's  Chemistry,  Inorganic 
and  Organic. 

Fifth    Edition,   with    292    En- 
gravings,  8vo,  16s. 
Bloxam's  Laboratory  Teaching. 
Fourth    Edition,    with  83  En- 
gravings, crown  8vo,  os.  6rf. 
Bowman's  Practical  Chemistry. 
Eighth  Edition,  with  100  En- 
gravings, fcap.  8vo,  Gs.  6d. 
Brown's   Practical    Chemistry ; 
Analytical  Tables  and  Exer- 
cises for  Students. 

Second  Edition,  8vo,  2s.  Gd. 
Clow^es'     Practical     Chemistry 
and  Analysis. 

Fourth  Edition,  with  50  Engrav- 
ings, crown  8vo,  7s.  6c?. 
Pownes     and    Watts'    Organic 
Chemistry. 

Twelfth  Edition,  v;ith  Engrav- 
ings, crown  8vo,  10s. 
Prankland    and    Japp's     Inor- 
ganic Chem.istry. 

With   Plates   and    Engravings, 
8vo,  24s. 
Presenius'  Analysis. 

QUALITATIVE.        Ninth 

Edition,  8vo,  12s.  Gd. 
QUANTITATIVE.      Seventh 
Edition.     Vol.  I.,  Svo,  1.5s.; 
Vol.    II.,  Part  I.,  with   En- 
gravings,  Svo,  2s.  Gd. 


Recent       Materia 


Lescher's 
Medica. 

8vo,  2s.  6(Z. 
Ow^en's  Materia  Medica. 

Crown  Svo,  6s. 
Pereira's  Selecta  e  Prescriptis. 
Seventeenth  Edition,  21mo,  5s. 
Phillips'  Materia   Medica   and 
Therapeutics. 

In  Two  Vols.,  Svo.     Vegetable, 
15s. ;  Inorganic,  21s. 
Proctor's  Practical  Pharmacy. 
With    44    Engravings    and    32 
Plates.     Second  Edition,  Svo, 
14s. 
Royle's     Manual     of     Materia 
Medica  and  Therapeutics. 
Sixth   Edition,   with    139    En- 
gravings, crown  Svo,  15s. 
Smith's  Guide  to  the  First  and 
Second  Examinations. 

Second    Edition,    crown    Svo, 
Gs.  Gd. 
SteggalPs  First  Lines  for  Che- 
mists and  Druggists. 

Third  Edition,  ISiuo,  3s.  Gd. 

Stille    and    Maisch's   National 
Dispensatory. 

Third    Edition,   with  311   En- 
gravings, royal  Svo,  36s. 
Sutton's  Volumetric  Analysis. 
Fourth   Edition,   with  S3    En- 
gravings, Svo,  16s. 

Taylor  on  Poisons. 

Third  Edition,  with  104  En- 
gravings,  crown  Svo,  16s. 

Thorowgood's  Guide  to  Materia 
Medica  and  Therapeutics. 

Second  Edition,  with  Engrav- 
ings, fcap.  Svo,  7s. 
Tidy's  Modern  Chemistry,  In- 
organic and  Organic. 
Svo,  16s. 
Valentin's  Qualitative  Analysis. 
Sixth  Edition  by  W.  R.  Hodg- 
kinsou,    Ph.D.    and    H.    M. 
Chapman,  Svo,  8s.  Gd. 

"Watts'  Physical  and  Inorganic 
Chemistry. 

Founded  on  "  Fowues.'  With 
150  Engravings  and  a  Col- 
oured Plate,  crown  Svo,  9s. 


J.  and  A.  CHURCHILL,  77,  New  Burlington  St. 
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MR.  PYE  CHAVASSE'S  WORKS. 

Advice  to  a  Mother  on  the  Management  of  her  Chil- 
dren.    Oue  Hundred  and  Tenth  Thousand.     328  pp.    Fcap.  8vo,  2s.  6d. 

Advice  to  a  Wife  on  the  Management  of  Her  Own 

Health.     With  an  Introductory  Chapter,  especially  addressed  to  a  young 

Wife.     One  Hundred  and  Fortieth  Thousand.      307  pp.     Fcap.  8vo,  2s.  Gd. 

*^*  The  above  works  can  also  be  had  bound  inleather,  gilt  lettered,  3s.  6(7.  each. 

Counsel  to  a  Mother  on  the  Care  and  Rearing  of  Her 

Children;  being   the   Companion   Volume  of   "Advice   to  a  Mother." 
Twentieth  Thousand.     256  pp.     Fcap.  8vo,  '2s.  6d. 

Aphorisms  on  the  Mental  Culture  and  Training  of  a 

Child,  and  on  various  other  subjects  relating  to  Health  and  Happiness. 
Fifth  Thousand.     268  pp.     Fcap.  8vo,  2s.  6(Z. 


J.   &  A.   CHURCHILL,   11   NEW   BURLINGTON   STREET. 

BEASLEY'S   WORKS. 

Gs.  6d.  each. 

The  Druggist's  General  Receipt-book:    Comprising  a 

Copious  Veterinary  Formulary,  Numerous  Recipes  in  Patent  and  Proprie- 
tary Medicines,  Druggist's  Nostrums,  etc.  ;  Perfumery  and  Cosmetics : 
Beverages,  Dietetic  Articles  and  Condiments  ;  Trade  Chemicals  ;  Scientific 
Processes  ;  and  an  Appendix  of  Useful  Tables.     Eighth  Edition. 

The  Book  of  Prescriptions  :   Containing  3,107  Prescriptions 

collected  from  the  Practice  of  the  most  eminent  Physicians  and  Surgeons, 
English  and  Foreign.  With  a  History  of  the  Materia  Medica,  Lists  of  Doses, 
and  an  Index  of  Diseases  and  Remedies.     Sixth  Edition. 

The  Pocket  Formulary  and  Synopsis  of  the  British 

and  Foreign  Pharmacopoeias  :  Comprising  Standard  and  Approved 
Formula;  for  the  Preparations  and  Compounds  employed  in  Medical  Practice. 
Tenth  Edition. 

J.   &  A.   CHURCHILL,   11,  NEW   BURLINGTON   STREET. 

Cljurdjiirij  Cccljuologifal  ®antil)oofe!^. 

Edited  by  JOHN  GARDNER,  F.I.C.,  F.C.S.,  Assisted  by  Experts  having  prac- 
tical knowledge  of  the  various  subjects  treated. 

Noig  Heady. 

Brewing,  Distilling,  and  Wine  Manufacture. 

With  Engravings,  crown  8vo,  Qs.  Gd. 

Bleaching,  Dyeing,  and  Calico  Printing. 

With  Engravings,  crown  Svo,  5s. 
In  thr  rns<. 

Acetic  Acid  and  Vinegar,  Ammonia  and  Alum. 


J.   &   A.  CHURCHILL,   11,   NEW   BURLINGTON   STREET. 


ADVEHTISEMENTS. 

BY  LIONEL  S.  BEALE,  F.R.S., 

Professor  of  Medicine  in  King's  College,  London. 

Fifih  Edition,  vcrti  much  Eitlarqed,  21s.,  atmnqlii  hound. 

HOW   TO   WORK   WITH    THE    MICROSCOPE.     100  Plates, 

some  Coloured.     536  pp. 

HARRISON.  PALL  MALL. 

URINAL  AND  RENAL  DERANGEMENTS  AND  CALCU- 
LOUS DISORDP^RS:  Hints  on  Trc.itment.    5s.     Nearly  Iteady. 
100  URINARY  DEPOSITS.      In  Eight  Plates.     With  directions  for 

the  Micro.scopical  and  Chemical  examination  of  Urine,  Urinary  Deposits,  and  Calculi. 
Second  Edition,    os. 

SLIGHT  AILMENTS:  their  Nature  and  Treatment.     Second  Edition. 

2"0  pp.     Now  ready,     'ta. 

THE  MICROSCOPE  IN  MEDICINE.    Fourth  Edition.    86  Plates. 

570  [ip.     2Ks. 

BIOPLASM:    AN    INTRODUCTION    to    MEDICINE    and 

PHYSIOLOGY.     Plates.     Gs.  GJ. 
DISEASE  GERMS.     A  New  Edition  preparing. 
KIDNEY  DISEASES.     A  new  Edition  preparing. 

Works  Exposing  some  of  the  Fallacies  of  Materialism. 

PROTOPLASM;  or,  Matter  and  Life.    A  New  Edition  preparing. 

Parti.  DissENTiKNT.     Part  II.  Demoxstr-vtivk.     Part  III.  Speculative. 

ON  LIFE  AND  ON  VITAL  ACTION.    5.s. 
THE  MYSTERY  OF  LIFE.     3.*.  6(/.     Two  Coloured  Plates. 
LIFE  THEORIES  AND  RELIGIOUS  THOUGHT.    5s.  GJ. 
THE  ''MACHINERY"  OF  LIFE.    2^. 

London:  J.  &  A.  CHURCHILL.       PHiiAPKLPnu :  LINDSAY  &  ELAKISTON. 

H.    K.    LEWIS'S   NEW   PUBLICATIONS. 

NOTES    ON    MATERIA    MEDICA   AND    PHARMACY. 

By  FEEDEracK  T.  Egberts,  M.D.,  B.Sc,  F.R.C.P. ,  Examiner  in  Materia 
Medica  in  the  University  of  London  ;  Professor  of  Therapeutics  in  Univer- 
sity College,  etc.     Fcap.  8vo,  7s.  Qd. 

A  HANDBOOK  OF  THERAPEUTICS.     By  Sydney  Ringer. 

M.D.,  Professor  of  Medicine  in  University  College,  Physician  to  University 
College  Hospital,  etc.     Eleventh  Edition,  8vo.  [Li  Preparation. 

A    PRACTICAL  TREATISE    ON    MATERIA    MEDICA 

AND   THERAPEUTICS.     By  Roberts  B.u'.tholow,  M.A.,  M.D.,  Professor 
of   Materia  Medica  and   Therapeutics  in   the   Jefferson  Medical  College, 
Philadelphia.     Fifth  Edition,  large  8vo,  IBs. 
LONDON:  H.  K.  LEWIS,  L3G,  GOWER  STREET,  W.C. 

Ninth  Edition.     Illustrated.     Post  8vo,  15s. 

CHEMISTRY:    General,    Medical     and    Pharmaceutical: 

Including  the  Chemistry  of  the  British  Pharjiacopcei.\.  By  John 
Attfield,  Ph.D.,  F.C.S.,  Professor  of  Practical  Chemistry  to  the  Pharma- 
ceutical Society  of  Great  Britain,  etc. 

London  :    JOHN  VAN  VOORST.  1,  Paternoster  Row. 

Fourth  Edition,  Crown  8vo,  price  12s.  (Jd. 
R.  SCORESBY-JACKSON'S   NOTE-BOOK   OP  MATERIA 
MEDICA,   PHARMACOLOGY,   and   THERAPEUTICS.     Revised,   and 
brought  down  to  the  present  date  by  Dr.  Fr.\.ncis  W.  Moinel,  F.R.C.P. 

Edinburgh:   MACLACHLAN   &   STEWART. 
London:   SIMPKIN.   MARSHALL   &  CO.,  Stationers'  Hall  CourL 
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Third  Edition.     Revised  and  Enlarged.     Cloth,  10s.  6d. ;  half -hound,  lis. 


THE     BRITISH 

HOMOEOPATHIC    PHARMACOPGSIA, 

PUBLISHED    FOR   THE 

BRITISH    H0MCE30PATHIC    SOCIETY 

BY 

E.    GOULD   &   SON, 

HOMCEOPATHIC  CHEMISTS  AND  MEDICAL  PUBLISHERS, 

59,  MOORGATE  STREET,  LONDON,  E.G. 

Price  Lists  of  Medicines,  Medicine  Chests.  &c.,  post  free  to  any  part  of  the  World. 

Fifth  Edition,  One  Shillimi. 

ERRORS  OF  HOMEOPATHY. 

By  DR.  BARR  MEADOWS. 

Author  of  "  Eruptions  :  their  Eeal  Nature  and  Rational  Treatment "  ;  Physician 
(twenty  years)  to  the  National  Institution  for  Diseases  of  the  Skin. 

♦'  Dr.  Meadows  has  done  good  service  to  his  profession  by  pubUshing  this 
work." 

LONDON  :  C.  HILL,  154,  WESTMINSTER  EBIDGE  EOAD. 

Second  Edition,  enlarged,  price  4s. 

INGE'S    LATIN    GRAMMAR. 


THE  LATIN  GRAMMAR  OF  PHARMACY. 

FOR    THE    USE    OF 

MEDICAL  AND  PHARMACEUTICAL  STUDENTS. 
WITH  AN  ESSAY  ON  THE  READING  OF  LATIN  PRESCRIPTIONS. 

By  JOSEPH  INCE,  A.K.C.,  F.C.S.,  F.L.S. 

Fovnierly  Examiner  and  Mcmher  of  Coiaicil  of  the  PUarmaceidical  Society  of  Great  Britain. 


The  latest  arrangements  Now  adopted  in  Public  School 
Teaching  have  been  introduced,  combined  with  technical 
instruction  bearing  on  Pharmacy  and  Medicine.  The 
quantities  of  all  the  Latin  words  are  marked,  and  full 
explanation  is  given  of  Latin  construction,  with  special 
reference  to  the  reading  and  translation  of  prescriptions. 
A  complete  Vocabulary  is  appended. 


LONDON:  BAILLIERE,  TTNDALL  &  COX, 
20,  KING  WILLIAM  STREET,  STRAND. 
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STAMMERING, 

STUTTERING,  LISPING,  FALSETTO,  recent  or  of  long 
standing,  due  to  Nervousness,  etc.,  irrespective  of  Ago 
or  Sex  (withdiit  any  Mechanical  ApjjUavces),  RP]]\IOVED  by 
Dr.  ALTSCHUL,  -wlio  has  made  the  above  his  Special 
Life-long  Study.     Children  Taught. 

Confidence  given.     Easy,  Rational  Method. 

THE    VOICE    DEVELOPED   AND    STRENGTHENED. 

MEMBERS  of  both  Houses  of  Parliament,  Distinguished 
Members  of  the  Medical  Profession,  Public  Lecturers 
and  Readers,  Professors  of  Elocution,  etc.,  owe  often  their 
Success,  exclusively,  to  Dr.  Altschul's  Practical  Tuition  in 

PUBLIC    SPEAKING. 


Dr.   ALTSCHUL,   9,    Old   Bond    Street,   London,  W. 
(Also  at  Brighton  and  Hastings.) 


32,  LtJDGATE  Hill,  London. 

Messrs.  ORRIDGE  &  Co.,  Chemists'  Transfer  Agents, 

May  be  consulted  at  the  above  address  on  matters  of  Sale,  Purchase,  and  VALUATioif. 

The  Business  conducted  by  Messrs.  Obkidgb  &  Co.  has  been  known  as  a  Transfer 
Agency  in  the  advertising  columns  of  the  Pharmaceutical  Jouenal  since  the  year  1846, 
and  is  well  knovni  to  all  the  leading  firms  in  the  Trade. 

VENDORS  have  the  advantage  of  obtaining  an  opinion  on  Value  derived  from  extensive 
experience,  and  are  in  most  cases  enabled  to  avoid  an  infinity  of  trouble  by  making  a 
selection  from  a  list  of  appUcants  for  purchase,  with  the  view  of  submitting  confidential 
particulars  to  those  alone  who  are  most  likely  to  possess  business  qualifications  and  adequate 
means  for  investment. 

PURCHASERS  who  desire  early  information  regarding  eligible  opportunities  for  entering 
business  will  greatly  faciUtato  their  object  by  describing  clearly  the  class  of  connection 
they  wish  to  obtain. 

N.B.-NO  CHARGE  TO  PtJRCHASERS. 

NORTHERN    TRANSFER    AGENCY. 


THOM.\S  TOMLINSON  &  SON,  Commercial  Agents  and  Valuers,  41,  Corporation  Street, 
Manchester.  Thirty-six  years'  practical  experience.  Have  had  more  experience  and 
come  into  more  immediate  contact  with  the  Drug  Trade  than  most  other  valuers,  and 
consequently  always  give  satisfaction  to  either  buyers  or  sellers.  Open  valuations  and 
inventories  for  stocktaking,  etc.    Businesses  investigated. 


Testimonials  as  to  prnficlenc]!  froni  Solicitors  and  former  clients  may  he  lind  on  application. 

SCHOOL  OF  MIDWIFERY,  BRITISH  LYING-IN  HOSPITAL. 

Educated  Ladies  are  i-eceived  in  this  Institution  to  be  instructed  in  Midwifery. 
Clinical  and  Theoretical  Lectures  are  delivered  by  the  Physicians.  They  have 
every  facihty  for  obtaining  a  thorough  practical  education.  Eespectable  women 
are  also  received  to  be  trained  as  Monthly  Nurses.  For  terms  and  particulars 
apply  to  the  Matron,  Endell  Street,  Long  Acre,  London. 
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EST^A^BLISHEID       1842. 

THE    SCHOOL    OF    PHARMACY 

Of  the  Pharmaceutical  Society  of  Great  Britain. 

Chemistry  and  Pharmacy,  Prof.  Kedwood,  F.I.C,  etc.,  and  Mr.  Dunstan,  F.C.S. 

Botany  and  Materia  Medica,  Prof.  Bentley,  M.R.C.S.,  etc. 

Practical  Chemistry,  Prof.  Attfield,  F.R.S.,  etc. 

Demonstrators,  Mr.  F.  W.  Short,  and  Mr.  E.  J.  Eastes. 

FORTY-SECOND  SESSION,  1884-85,  EXTENDING" FROM  OCTOBER  1  TO  JULY  31. 

Application  for  Admission  to  the  School,  for  Prospectuses,  or  for  further  infor- 
mation, may  he  made  to  the  Professors  or  their  Assistants  in  the  Lecture  Room 
or  Laboratories,  17,  Bloomshury  Square,  London,  W.C. 

The  Edinburgh  School  of  Pharmacy  and  Chemistry, 

MARSHALL   STREET,    NIGOLSON    SQUARE. 

EsT.UiLISHED    IN    1878. 

The  Lecture  Rooms  and  Laboratories  of  this  School  have  been  removed  to  much  larger 
premises,  and  oSer  increased  facilities  for  Pharmaceutical  Students  becoming  practicallj' 
acquainted  with  their  subjects.  The  Student's  progress  is  tested  from  time  to  time  by  oral 
and  practical  examinations,  and  the  Botanical  Gardens  are  visited,  the  teacher  gi\'ing 
demonstrations  on  the  plants.  Great  additions  have  been  made  to  the  ]VIuseums,  where 
Students  can  read  with  the  various  specimens.  Medals  and  honours  certificates  are 
awarded  by  competitive  examinations  at  the  close  of  each  session. 

Hithertoone  Session  of  three  months  has  been  found  to  be  sufficient  where  the  candidate 
possessed  previous  knowledge  in  his  subjects,  but  a  Second  Course  can  be  taken  at  a 
reduced  fee. 

For  particulars,  apply  to 

R.  URQUHART,  Secretary. 

T\A^enty-five   per  cent,   off  Printed    List  of 

Fees  for  Analysis  is  allowed  to  Chemists 

and  Druggists  by 

CHARLES  HEISCH,  F.C.S.,  F.I.C. 

{Late  Professor  of  Chemistry  in  the  Medical  College  of  the 

Middlesex  Hospital),  Superintending  Gas  Examiner  to 

the  Corporation  of  the  City  of  London,  Analyst  for 

the  Districts  of  Lewisham  and  Hampstead, 

County  and  Borough  of  Herts,  etc.,  etc. 

LABORATORY,  79,  MARK  LANE,  E.C. 


Consiultationsi  ftp  gippointnunt* 
INVESTIGATIONS  FOR  PATENTS,  Etc.,  CARRIED   OUT. 

List  of  Fees  sent  on  Aj)^lication. 
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SYSTEMA    OMNIA    VINCIT.' 


THE 


KENNINGTON    ROAD.    s'.E. 

EsTAiiLisiiKD  October,  181)8. 


This  School,  which  possesses  the  most  elegantly  fitted  LAB0HA.TOKY 
IN  Great  Britain,  also  aiiords  the  most  systematic  course  of  instruction,  ex- 
tending over  ten,  five,  or  three  months,  as  the  student  may  find  necessary, 
according  to  the  extent  of  his  previous  studies.  The  knowledge  imparted  is 
such  as  to  secure  both  present  success  and  future  benefit  in  life. 

PEIZE  MEDALS  and  CERTIFICATES  OF  MERIT  are  awarded  by  visiting 
examiners. 

The  Terms  are  similar  to  those  of  other  recognised  schools. 


For  Syllabus,  etc.,  apply  (with  stamp)  to 

W.    BAXTER,    Secretary, 

At  the  School  Offices,  Central  Public  Laboratory,  325,  Kennington  Road,  S.E. 


TEXT    BOOKS. 

Dr.  Muter 's  Pharmaceutical  Chemistry  (2nd  Edition)  10s,  6d. 

Dr.  Muter's  Organic  Materia  Medica  (5th  Edition) .. .  12s.  6d. 

Dr.  Muter's  Analytical  Chemistry  (2nd Edition)      ...  7s.  6d. 

A  separate  Laboratory  has  been  fitted  up  for  the  exclusive  use  of  Medical 
Gentlemen  qualifying  for  the  various  University  Examinations  or  for  Medical 
Officerships,  who  can  therein  receive  PRIVATE  INSTRUCTION  IN  PRAC- 
TICAL CHEMISTRY,  TOXICOLOGY,  etc.,  for  long  or  short  periods,  at 
stated  hours. 

N.B.— Analyses  for  the  Trade,  both  Chemical  and  Micro- 
scopical, performed  at  the  South  London  Central  Public 
Laboratory  on  the  usual  terms. 


640  ADVEBTISEMENTS. 

THE  CENTRAL  SCHOOL  OF  CHEMISTRY  AND  PHARMACY, 

173,  MARYLEBOIO]  ROAD,  LONDOW,  N.W. 

Directors.— Messrs.  LUFF  &  WOODLAND. 

Lecturer  011  Chemistry. —Mr.  A.  P.  LUFF,  B.Sc.  (Lond.)  F.l.C,   F.C.S.,  F.L.S., 

Late  Demonstrator  of  Chemistry  at  St.  Mary's  Hospital,  Pereira  Medallist,  etc. 

Lecturer  on  Botany,  Materia  Medica,  &  Chemical  P/iy.MCs.— Mr.  J.  WOODLAND,  F.L.S.,  F.C.S. 

Fellow  of  the  Royal  Botanic  Society,  Member  of  the  Society  of  Chemical  Industry,  etc. 

Bemonstmtor  of  Chemistry  and  Pharmacy.— Mr.  J.  F.  BURNETT,   M.P.S. 


SESSION    1884-1885. 

The  Session  extends  from  September  2nd  to  July. 
The  Proprietors  of  this  School,  -who  have  long  had  practical  experience  in  teaching:, 
not  only  by  giving  Lectures  but  by  examining  the  work  of  each  Student  individually,  are 
assured  that,  if  the  information  imparted  is  such  that  it  will  prove  of  permanent  benefit 
to  Students  in  their  future  career  as  Pharmacists,  and  will  enable  them  to  pass  their 
examinations  with  credit,  those  under  their  tuition  appreciate  the  system,  and  recognise 
the  fact  of  its  superiority  over  others. 

The  s.ystem  of  instruction  is  so  an-anged  that  great  pains  are  taken  to  make  every  one 
who  undergoes  a  course  of  tuition  at  this  School  understand  the  various  subjects,  and  also 
to  enable  each  one  individually  to  shape  his  answers  in  a  clear  and  definite  form. 

More  Students  from  this  School  have  passed  the  examinations  during  the  past  than  in 
any  preceding  year,  and  as  the  maximum  number  that  the  school  can  hold  has  been 
uniformly  kept  up,  the  Proprietors  have  deemed  it  advisable  to  increase  the  School 
accommodation.  The  School  now  comprises,  in  addition  to  the  Offices,  a  Chemical 
Laboratory  for  Minor  Students,  a  Chemical  Laboratory  for  Major  Students,  Lecture  Room, 
Dispensary,  and  Students'  Room,  containing  the  materia  medica,  phannaceutical,  chemical, 
and  botanical  specimens. 

In  issuing  this  their  Eighth  Annual  Prospectus,  the  Proprietors  beg  to  assure  all  those 
who  may  place  themselves  under  their  tuition,  that  no  effort  shall  be  wanting  to  maintain 
the  high  reputation  that  the  School  has  now  acquired;  their  attention  will  be  as  unremitting 
as  heretofore,  and  they  trust  that  by  the  co-working  of  Teachers  and  Students  in  a  thorough 
manner  the  continued  success  of  the  latter  will  be  arrived  at.  One  thing  intending  Students 
are  particularly  asked  to  bear  in  mind,  and  that  is,  they  will  be  expected  to  work,  and  to 
work  conscientiously,  not  merely  skimming  the  surface  of  a  branch  of  knowledge,  but 
reasoning  out  the  why  and  the  wherefore ;  and  this  is  where  a  Teacher's  aid  is  so  often 
necessary  to  enable  facts  to  be  understood  and  remembered,  and  the  Teachers  will  be  only 
too  glad  to  render  such  assistance  as  will  ensure  the  work  being  done  in  a  thorough  manner. 

Another  fact  may  also  be  added,  and  that  is  that  almost  every  one  of  the  Students  of 
this  School  comes  through  the  recommendation  of  others  who  have  been  before  and 
experienced  the  mode  of  teaching,  so  that  lengthy  advertisements  or  circulars  are  not  used 
by  the  Proprietors  as  a  means  of  influencing  candidates  for  the  Minor  or  Major  examination 
to  prosecute  their  stuilies  at  this  particular  School.  For  the  list  of  Students  who  have 
passed  from  this  School,  reference  can  be  made  to  the  advertisements  in  the  Phannacetttica/ 
Jotirnal. 

In  conclusion,  if  Students  work  steadily  and  well,  regularly  attending  the  Lectures  and 
Classes,  and  diligently  taking  notes,  the  Directors  can  honestly  assure  them  that  they 
cannot  fail  to  pass  the  examinations  before  them  with  credit,  and  also  acquire  an  amount 
of  information  extremely  useful  in  after  life. 

The  work  of  the  Session  is  divided  into  throe  complete  Courses  of  Lectures  and  Classes ; 
one  commencing  on  September  2nd  and  terminating  at  the  December  Examinations; 
another  commencing  the  beginning  of  January  and  terminating  at  the  April  Examinations ; 
and  the  third  extending  from  April  to  the  Jul.v  Examinations. 

The  School  premises,situated  in  Marylebone  Road, are  close  to  the  Edgeware  Road  and  Baker 
Street  Stations  on  the  Metropolitan  Railway,  and  omnibuses  pass  the  School  frequently. 

A  Register  of  Lodgings  is  kept  at  the  School  for  the  convenience  of  Students  wishing  to 
obtain  Apartments. 

CLASSES  ON   PRACTICAL  BOTANY 
Are  held  every  week,  at  which  Flowers,  Fruits,  etc.,  are  provided  for  Dissection.    All 
Students  of  this  School  have  admission  to  Botanic  Gardens. 

PRACTICAL   DISPENSING. 

A  Dispensary  is  now  attnched  to  the  School  for  the  benefit  of  those  Students  who  wish 
to  practise  the  compounding  of  the  more  difficult  Mixtures,  Emulsions,  Pills,  Plaster- 
spreading,  etc.    The  Fee  for  this  Class  is  Half  a  Guinea. 

FEES  (Payable  in  Advance). 
One  month,  £4  4s. ;  two  months,  £7  7s.;  three  months,  £9  9s.;  the  entire  session 
£21.    Students  wishing  to  attend  the  Classes  on  Chemistry  and  Physics  only,  can 
do  so  by  payment  of  £1  Is.  per  month. 


Students  wishing  to  enter  their  names,  and  for  further  partic^^lars,  are  requested  to  apply  (" 
MESSRS.  LUFF  &  "WOODLAND,  173,  MARYLEBONE  ROAD,  N.W. 
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WESTMilNSTER   COLLEGE   OF   CHEMISTRY, 

IWESWINSTERI'     COLLEGE  OF       ilCHEMISTRY.I 


THE    object  of  Ihis  College  is  to  provide  Lectures,  Classes,  and  a  thorough  course  of 
Analysis  adapted,  to  the  requirements  of  Medical  Officers,  Food  Analysts,  and  Pharma- 
ceutical Students.  

THE   COLLEGE    BUILDINGS 

Include  an  extensive  and  lofty  LECTUEB  HALL  to  seat  130  Students ;  two  smaller  CLASS- 
ROOMS; well-fitted  DISPENSARY  ;  a  MUSEUM  of  Chemical  and  Materia  Medica  Speci- 
mens ;  one  large  and  one  small  LABORATORY,  the  former  containing  74  separate  benches, 
each  bench  being  fitted  with  gas,  water,  and  waste  pipe.  The  gas  burners  are  fixed  under 
earthenware  chambers,  communicating  by  means  of  pipes  to  effective  ventilators  in  the 
roof,  so  that  all  fumes  made  are  immediately  conducted  out  of  the  Building, 


PRIZES. 


Competitive  Examinations  are  held,  on  the  first'Monday  in  December,  April,  and  July, 
on  the  following  subjects ;  the  examinations  are  practical  and  -mitten. 

SUBJECTS  AWARDS 

SENIOR  CHEMISTRY    ...     Silver  Medal,  Bronze  Medal,  and  Certificates  of  Merit. 
JUNIOR  CHEMISTRY    ...     Bronze  Medal,  and  Certificates  of  Merit. 

Bronze  Medal,  and  Certificates  of  Merit. 

Bronze  Medal,  and  Certificates  of  Merit. 

Bronze  Medal,  and  Certificates  of  Merit. 


MATERIA  MEDICA 

BOTANY    

DISPENSING 


The  FEES  are   more  moderate  than  at  any  similar  Institution ;   for  Revised 
Prospectus  and  further  particulars,  apply  personally  or  by  letter,  to 

MESSRS.   WILLS  &  WOOTTON, 

Westminster  College,  Trinity  Square,  Borough,  London,  S.E. 

T    T 


642 


ADVERTISEMENTS. 


CONCILIO     ET     LABORE. 


THE  MANCHESTER  COLLEGE 

OF 

CHEMISTRY  AND  PHARMACY. 

225,    OXFORD    STREET, 

MANCHESTER. 


Established  1877.     Teansferred  to  Manchester  18S2, 


DIRECTOR: 

MR.    W.    SPENCER    TURNER, 

Pharmaceutical  Chemist,  etc.,  etc. 


Mr.  Turner  wishes  it  to  be  distinctly  understood  that  it  is  his  ambition  to 
conduct  a  GOOD  School  rather  than  a  BIG  one  ;  and  that  while  he  will  spare 
no  pains  to  heljD  those  who  wish  honestly  to  study  the  subjects  required  in  the 
examinations  of  the  Pharmaceutical  Society,  he  will  not  try  to  aid  those  who 
desire  to  gain  evanescent  surface  knowledge  in  an  impossibly  short  time. 

The  system  of  the  school  is  that  of  small  classes,  with  personal  supervision 
of  all  work.  Chemistry,  Dispensing,  Botany,  etc.,  are  made  as  practical  as 
possible,  every  student  working  independently  at  his  own  bench  ;  all  apparatus, 
chemicals,  and  drugs  being  provided  by  the  school. 

The  time-table  is  so  arranged  that  all  the  different  classes  receive  due  atten- 
tion, and  every  student  can  make  steady  and  safe  progress. 

The  Minor  and  Major  classes  are  conducted  by  Mr.  Turner  and  his  assistant. 
The  Preliminary  classes  are  in  charge  of  a  visiting  master. 

The  time-table  includes  three  distinct  sets  of  classes  for  the  minor,  viz.,  "Full 
Time,"  "  Afternoon,"  and  "  Evening." 

Two  distinct  sets  for  the  major,  viz.,  "  Full  time,"  and  "  Evening." 

Two  distinct  sets  for  the  Preliminary,  viz,  "  Afternoon  "  and  "  Evening." 


Full  particulars  of  the  School  are  given  in  the  circular,  iclticJi  trill  he  sent  free 
to  any  address  on  application. 
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WORKS    BY    DR.    PROSSER   JAMES, 

Led.  on  Mat.  Med.  Loud.  Hasp. ;  P}iijs.  Ho.fp.  for  Dis.  of  I'liroat,  etc. 

SORE  THROAT  ;  its  Nature,  Varieties,  Treatment,  and  Con- 
nection witli  other  Diseases.     .T.  &  A.  Churchill. 

LARYNGOSCOPY  and  RHINOSCOPY  in  Diseases  of  the 

Throat    and    Nose.     FOURTH   Edition,   immediately,   with    COLOURKD    PLATES. 

VICH'Y"aiid°'its  THERAPEUTICS.    Fifth  Edition.    Bulliere. 

iki)"  Chemists  who  \v(.)ukl  keep  aliroast  the  times  should  be  their  owu  mauut'acturers. 
The  best  and  Latest  eouuter  companion  is 

500  Practical  Trade  Receipts  for  Chemists  and  Druggists. 

THIRD  EDITION,  price  2/6,  free  for  remittance  addressed  G.  H.  ROBIN- 
SON, New  Book  Court,  Crystal  Palace,  London.  Contains  approximate 
formnla  of  several  popular  proprietary  articles,  private  receipts  of  proved  value  never 
befoi-e  published,  and  formulas  devised  and  published  in  English  and  Foreign 
Pharm.  periodicals  since  last  editions  of  more  expensive  works. 

J.    H.    STEWARD'S 

EDUCATIONAL 

ACHROMATIC   £3   3s.   MICROSCOPE, 

With  English  Object-Glasses  and  Apparatus  complete. 

New  Ilhistrated  Catalogue  of  Opera,  Race,  and  Pield-Glasses, 
Telescopes,  Microscopes,  Fitzroy  and  Watch  Aneroid  Baro- 
meters, Spectacles,  Eye-Glasses,  "Pedometers,  Magic  Lanterns, 
Mathematical  and  Surveying Instrimients,  &c.,  gratis,  and  post- 
free.  Optician  to  British  and  Foreign  Governments  and  the 
National  liifle  Association  of  England,  Ireland,  Canada,  and 
America  (by  Appointment). 

J.   131.   st:e:a7v^a^r.id, 

406  AND  66,   STRAND,  W.C.;  54,  CORNHILL,  E.G.:  and  456. 

WEST  STRAND. 

STEWARD'S  NEW  BINOCULAR  MICROSCOPE, 

Complete  in  Case.  £10  10<. 

ESTABLISHED    1843. 

THOMPSON    &    CAPPER, 

WHOLESALE   AND   EXPOET 

HOMCEOPATHIC    CHEMISTS, 

65,    BOLD    STREET,    LIVERPOOL, 

And  (late  HENRY  TURNER  &  CO.) 

51,  PICCADILLY,  MANCHESTER. 

Illustrated.    Price     List    on    Application. 

THOMPSON  &  CAPPER  have  now  for  many  years,  with  the  greatest  benefit 
to  their  Agents  throughout  the  world,  supplied,  free  of  cost,  Books  for  Gratuitous 
Distribution,  compiled  by  themselves,  containing  complete  directions  for  using 
the  HomcBopathic  Medicines,  a  plentiful  distribution  of  which  invariably  ensures 
a  large  sale.     Handbills  also,  with  name,  ad  lib. 

THOMPSON  &  CAPPER'S 

DENTIFRICE    AVATER 

Sells  well  everywhere,  its  beneficent  qualities  being  attested  to  by  physicians  in 
all  parts  of  the  world.     (See  Testimonials.) 
In  Is.  Gd.,  2s.  6d.,  is.  Gd.,  and  8s.  6d.  Bottles. 
Wholesale  Agents  for  the  Dominion  of  Canada : 

EVANS,   SONS   &   MASON,   LIMITED,   MONTREAL. 


£3  3s. 
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COX'S  TASTELESS  PILLS. 

BY  ROYAL  LETTERS  PATENT. 

Dated  and  Sealed  April  ISth,  1854. 

Surgeons  and  Chemists  supplied  witli  an  excellent  Aperient  Pill  (the  formulas  for 
■which  will  be  forwarded),  covered  with  a  thin,  non-metallic  tilm,  rendering  each  Pill 
perfectly  tasteless,  at  Is.  a  gross.     Postage  free. 

Any  formulae  dispensed  and  covered,  and  samples,  with  list  of  pills,  from  oOU 
different  forms,  which  are  kept  in  stock,  and  will  be  forwarded  free  on  application. 

They  were  introduced  to  the  medical  profession  by  the  present  proprietors  more 
than  thirty  years  ago,  and  many  thousands  of  unsolicited  testimonials  have  been 
received  from  the  highest  medical  authorities,  and  ai-e  now  used,  and  have  been  used 
fur  many  years  past,  by  the  largest  and  best  conducted  hospitals  and  dispensaries. 
Of  course  a  success  like  this  has  led  to  many  imitations,  and  highly  varnished  pills, 
made  to  resemble  ours,  have  been  introduced  by  some  unscrupulous  people.  Many 
of  these  pills  pass  through  the  stomach  unaltered,  and  a  useful  invention  is  thus 
likely  to  be  brought  into  disrepute. 

The  most  impudent  assertions  ai-o  made  by  some  who  combine  in  one  incongruous 
whole,  the  ti-ades  of  druggists'  sundrymen,  retail  druggists,  soap-makers,  and  horse 
and  cattle  medicine  vendors. 

We  make  and  sell  nothing  but  pills,  and  have  testimonials  from  regular  customers, 
residing  in  China,  Australia,  and  every  part  of  the  civilized  world,  as  well  as  from 
friends  in  almost  every  town  and  village  in  the  kingdom ;  and  our  trade,  which  is 
constantly  increasing,  is  perhaps  four  or  five  times  as  large  as  all  the  rest  of  our 
copyists  put  together. 

The  following  are  some  of  our  Prices  FOR  CHEMISTS  ONLY : 

We  strongly  recommend  our  Aperient  Pills,  as  a  good  general  saleable  Pill.  These,  with 
the  Pharmacopoeia  Pills  nuoied  below,  are  sent  out  to  every  part  of  the  United  Kingdom  in 
lialf-pound  parcels,  package,  postage,  and  carriage  free,  on  the  same  day  as  the  order  is 
received;  and,  to  avoid  booking  and  other  expenses,  Id.  in  the  shilling  will  be  allowed  if 

stamps  or  P.0.0.  are  remitted  with  order. 

Any  Pills  can  also  be  obtained  from  any  Wholesale  Druggist.    In  ordering,  please  specify 

"Cox's  Tasiiiless  Pills." 


QUOTATIONS 

FOR 

OTHER 

PILLS    ON    APPLICATION. 

Prices  p 

r  Pound 

Prices  per  Pound 

i 

ill  Foin 

or  Five 

^    2 

in  Four 

or  Five 

•=_3 

Pil.  Aj^eriens  et 
Cut)iaylic. 

Grain 

Pills. 

**"  5 

pais  of  the  BriUs\ 
Pharmacopceia. 

Grain 

Pills. 

122 

Coated. 

Un- 

coated. 

Coated. 

Vn. 
coated. 

1  &2 

Pil.  Aper  (Cox  c.  Cal. 

G(- 

51- 

Pil.  AssafcEtidas  Co. 

66 

6/G 

■S  ,V  4 

„       „     (Cos)    sine 

66 

„    Cambog.  Co. .    . 

6/- 

5,'- 

"       "         Cal.    .    . 

6  - 

5(. 

24 

„   Coloc.  Co.  .    .    . 

16/- 

15,- 

193 

„  Cathartic    Fort 

30 

„        „      et  Hjos.  . 

13'- 

12/- 

(Cox).    . 

f!'. 

5(- 

62 

,,    Ferri  Carb.    .    . 

5/- 

4/- 

332 

„  Cochia    .    .    .    . 

0|- 

4/. 

71 
93 

,,    Hydrarg.  .    .     . 
Sub- 

5/- 

4/'- 

PILLS    OF  THE   BBITISH 

cblor  Co.     .    . 

6  6 

5/6 

PHAKMACOPCEIA. 

77 

„    Ipecac,  c.  Scillte 

7/- 

6/- 

6 

Pil.  Aloes.  Barb  .    .     . 

6,'- 

5/- 

99 

,,   I'lumbi.  c.  Opio. 

12/- 

11/- 

8 

„        „      et    Assafoe- 

101 

„    RheiCo.     .    .     . 

7/t 

6/. 

tida;    .    . 

5/- 

V- 

119 

,,   Saponis  Co.   .    . 

12/- 

11/- 

9 

„        ,,      et  Ferri  .     . 

5/- 

4/- 

321 

,,    Scammon  Co.     . 

22/- 

21/- 

10 

,,        „      ct  Myrrh    . 

121- 

11/- 

115 

„   Scillffl  Co.  .    .    . 

6,'- 

4'- 

7 

„       „      Soc.    .    .    . 

6/6 

6/6 

The  Registrar  of  Trade  Marks  (after  giving  the  usual  public  notice  prescribed  by  Parlia- 
ment, to  allow  of  opposition)  has  granted  us  the  above  "  Trade  Mark,"  thus  officially  recog- 
nizing us  as  the  "  Original  Maker  of  Tasteless  Pills,"  and  no  Pills  will  be  sent  out  without  this 
Mark  on  all  bottles  or  packages. 

ARTHUR  H.  COX  &  CO., 

Tasteless  Pill  Manufacturer. 
ST.    MARTIN'S    PJL.ACI1;,    BRiaHTON. 
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MARION'S 

PHOTOGRAPHIC   AMATEUR  OUTFITS. 


THE  OXFORD  SET. 

For  Plates  6i  by  4|  (Cabinet  Size), 

Price  £5. 

Complete,  with  Camera,  Backs,  Lens 

Stand,  Chemicals,  Plates,  Dishes, 

etc.,  and  Instructions. 


The  OXFOED  Printing  Set,  Complete 

Apparatus  and  Stock  of  Material, 

£1  10s. 


MARION'S  SUPERIOR  SETS. 

Comprising  best  make  of  Span- 
ish Mahogany  Camera,  Double 
Siving,  and  all  the  latest  im- 
provements; three  DoubleBacks, 
Marion's  Rectilinear  Lens, 
Leather  Case,  Stand  in  Water- 
jnoof  Case,  Britannia  Plates, 
^oludons,  Dishes,  Washing 
\pparatus,  Measures,  etc. 

Fitted  in  Ebonised  Case. 

For  Plates,  6i  by    4f  ...£17    0    0 

„  8^  by    6i..   20    0    0 

„         10    by    8  ...   2S    0    0 

12    by  10  ...   34    0    0 

PRINTING  SETS  for  the 

^ribove  Apparatus,  and  Stock 

if  Material  in  strong  Box. 

-For  6^  by    4J ^£i    5    0 

„   84  by    6\  3    0    0 

„10   by    8     4    5    0 

„12   by  10     5    0    0 


MARION'S  PRACTICAL  GUIDE  TO  PHOTOGRAPHY. 

A  New  Work,  giving  clear  and  Precise  Instruction 
for  Learning  and  Practising  Photography. 

2s.  9d.  post  free. 

MARION'S  Britannia  Dry  Plates  are  the  Best  and  Cheapest. 


Complete  Catalogue  ox  Application. 


MARION  &  CO.,  22  &  23,  Soho  Square,  London,  W. 
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NEPENTHE. 


FERRIS  &  CO.  ^'-  GOODMAN. 

Notice  !SI  \)tXth^  filten,  that  by  an  Order  of  the 
Chancery  Division  of  the  High  Court  of  Justice, 
made  the  18th  day  of  July,  1884,  in  the  above  action, 
it   was   ordered   that   the   Defendant   and  others   be 

perpetually  restrained  from  selling,  or  offering 

for  sale,  any  formula  or  recipe  for  "Nepenthe," 
and  from  otherwise  prejudicing  the  sale  thereof  by, 
or  injuring  the  title  thereto,  or  Trade  Mark  therein, 
of  the   Plaintiffs,   Messrs.    FERRIS   &   Co.,    of    Bristol, 

Wholesale  Druggists,  the  Registered  Proprie- 
tors thereof. 

And  it  was  further  ordered  that  the  Defendant  do 
pay  the  costs  of  the  said  action. 

Dated  this  12th  day  of  August,  1884. 

{Signed)     CHILTON  &  GEEEN-ARMYTAGE, 

Bristol, 

Solicitors  for  the  said  Plaintiffs. 


Wholesale   and   Export   Terms   for    NEPENTHE    sent 
upon  application  to 

FERRIS,  BOURNE,  TOWNSEND  &  BOUCHER, 

BRISTOL. 


A  DVERTISEMENTS. 
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HUBBUCK'S 

PURE  OXIDE  OF  ZINC. 


PHAEMACEUTICAL  CHEMISTS  will  use  this  in  preference  to  the  ZINCI 
OXIDUM  of  the  Br.  Ph.  1807,  which  is  a  return  to  the  process  of  the 
Pharmacopoeia  of  1836,  being  a  roasted  carbonate  as  a  substitute  for  the  pure 
Oxide. 

HUBBUCK'S  PURE  OXIDE  is  made  by  suhhmation,  and  is  warranted 
to  contain  upwards  of  09  per  cent,  of  Pure  Oxide :  in  fact,  the  impui-ities  are 
not  traceable. 

Extract  from  "  Pharmaceutical  Journal'^  of  May  1,  18d6, 

page  486. 

Transactions     of    the    Phakiiaceutical    Society     of    London. 

Wednesday,  April  2nd,  1856. 

"  On  Pure  Oxide  of  Zinc  for  Use  in  Medicine. 

"Mr.  Rhdwood  directed  the  attention  of  the  meetinr^  to  the  very  beautiful  f?pecimen  of 
oxide  of  zinc  on  the  table,  which  had  been  presented  by  the  manufacturer,  ilr.  Hubbuck. 
Some  of  this  oxide  had  been  submitted  to  him  for  chemical  examination,  and  finding  it  to 
be  remarkably  pure,  and  to  possess  in  a  high  degree  all  the  chemical  and  physical  quali- 
ties required  in  oxide  of  zinc  intended  for  use  in  medicine,  he  had  suggested  to  Mr.  Hub- 
buck  that  it  might  be  brought  under  the  notice  of  the  Society. 

"  The  specimen  of  oxide  of  zinc  on  the  table  was  not  only  free  from  all  impurities,  but 
it  possessed  the  other  qualities  required.  It  was  a  perfectly  white,  light,  and  smooth 
powder. 

"  Mr.  H0BBUCK  stated  that  the  oxide  of  zinc  which  his  firm  made  for  use  in  medicine 
was  free  from  impurities  commonly  occurring  in  the  oxide  made  by  combustion.  The 
zinc  was  first  thoroughly  refined,  and  all  the  lead,  arsenic,  cadmium,  iron,  and  other  im- 
purities removed.  The  pure  oxide  was  then  produced  by  combustion,  abstracting  only  the 
very  finest  part  of  the  product  for  medicinal  purposes.  About  one-tenth  or  one-twelfth  of 
the  whole  was  thus  set  apart  in  producing  that  from  which  the  sample  exhibited  had  been 
taken ;  and  this  could  be  done,  since  their  usual  operations  requiring  them  to  make  several 
tons  of  oxide  every  day,  they  could  separate  as  much  as  was  required  m  a  state  of  absolute 
purity,  while  the  remainder  would  be  equally  valuable  as  a  pigment. 

"The  Chaikman  thought  the  mechanical  condition  of  substances  used  in  medicine  was 
often  a  matter  of  considerable  importance,  and  ought  to  be  considered  as  well  as  their 
chemical  composition.  Ho  thought  the  specimen  before  the  meeting  was  a  very  perfect 
one  in  every  resj)ect,  and  he  had  no  doubt  it  was  the  sort  of  oxide  of  zinc  best  adapted  for 
use  in  medicine." 


Sold  by  the  following  Wholesale  Druggists,  In  Stamped  Boxes  of  7  and  14  lbs.  :— 


Adams,  R.  F.  &  J. 

Allen  it  Hanhury. 
Baiss,  Brothers  &  Co. 
Barron,   Harveys  &    Simp- 
son. 
Barron,  Squire  &  Co. 
Battley  &  Watts. 
Burgess,  Willows  &  Francis. 
Burgoyne,  Burbidges  &  Co. 
Clark  &  Pinkei-ton. 
Clarke,  Bleasdale  &  Co. 
Clay,  Dod  &  Case. 
Corbyn,  Stacey  &  Co. 
Davey,  Yates  &  Routledge. 
Duncan,  Flockhart  &  Co. 
Evans,  Lescher  k,  Evans. 


Evans,  Sons  &  Co. 
Ferris,  Bourne  &  Co. 
Gabriel  &  Troke. 
Gale  &  Co. 

Glasgow  Apothecaries  Co. 
Harker,  Stagg  &  Moss. 
Hatrich,  W.  R.,  &  Co. 
Hearon,  Squire  i  Francis. 
Herrings  &  Co. 
Hewlett,  C.  J.,  &  Son. 
Hill,  A.  S.,  &  Son. 
Hodgkinson,      Preston      & 

King. 
Hodgkinsons,       Stead       & 

Treacher. 
Horner  &  Sons. 


Huskisson,  H.  O.,  &  Co. 

Johnsons  &  Sons. 

Lofthouse  &  Saltmer. 

Mackay,  John,  &  Co. 

Oldfield,  Pattison  &  Co. 

Reynolds  &  Bransom. 

Southall,  Brothers  &,  Bar- 
clay. 

Sumner,  R.,  &  Co. 

Taylor,  James. 

Warren,  A.  &  J. 

Woolley,  James,  SonsE& 
Co.  fli    1 

Wright,  Layman  &  Umney. 

Wyleys  &  Brown. 

Wyman  &  Westwood. 


The  Manufacturers  supply,  Wholesale  only,  in  quantities  of  not 
less  than  a  Quarter  of  a  Ton. 


HUBBUCK  &  SON",   24,  LIME  STREET,   LONDON. 
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IMPROVEMENTS    IN    PHARMACY, 

Extensiuehj  Prescribed  by  the  Medical  Profession. 

QUINQUININE,  MACKEYS'  (Registered). 

The  pure  Alkaloids  of  the  offlcinal  Ciuchona  Barks :  largely  used  in  Hospital  and  private  practice  with  great 
success.     Takes  the  place  o£  Quinine  at  considerably  less  price.     Every  genuine  bottle  has  the  name  itackey, 
Maekey  &  Co. 
Testi.mos-hl.—"  Therapeutically.  M.^ckf.y's  QfixorixixF.  equals  Sii.phatk  of  QrisiNE.     It  is  a  certain  tonic, 
and  a  sheet-aiahor  in  cases  where  fever  remits  or  intermits.  "—Thus.  Hor.xi:.  L.R.C.P.,  Sandwich. 

MACKEYS'  NEW  SOLUBLE  NEUTRAL  PREPARATIONS  OF  CERIUM. 

(Protected  by  Letters  Patent.) 
Liquor  Cerii.    Sedative— Tonic.    5j.  is  equivalent  to  gr.  ij.  Cerii  Oxalat.    In  bottles, 5s.  & 9s. 
Liq.  Cerii  cum  Pepsina.    Tonic — Dige»tive.    5i.  is  equivalent  to  gr.  ij.  Cerii  Oxalat  and 

gr.  ij.  Pcp.sina\     In  bottles,  5s.  and  9s. 
Mistura  Cerii  Composita.     Tonic,  Stomachic,  and  Anti-Dyspeptic,     jj.  is  equivalent  to — 
Cerii  Am.  Citrat.  gr.  vi. ;  Tinct.  Nux  Vomica,  '"Ixv. ;  Acid  Hydrocyanic,  P.B.,  i^iiv. ; 
Spt.  Chloroform,  ti^xv.     In  bottles,  5s.  and  9s. 
"  /  have  found  ilisxuKA  Cerii  Co.  allay  vomiting  (no  matter  what  cause)  when  all  other  remedies  have  failed." — 
R.  T.  W.  Smith,  F.R.C.S.,  etc. 

MACKEYS'  MIST.  BISMUTHI  COMP.  (Registered).    Tonic  Digestive. 

A  valuaWe  medicine  for  various  forms  of  Indigestion  and  any  disorder  of  the  stomach,  having  a  direct  actiou 
upon  the  mucous  membrane  as  a  sedative. 

"I  have  found  Mackeys"  Mistura  Bismuthi  Comp.  inojit  efficncionx,  and  far  superior  to  any  other  preparation 
vf  Bismuth  that  has  come  under  7ny  notice."— C.  Eaton  Bakek,  M.B.C  S.,  etc. 

NEW  SOLUBLE  TRANSPARENT  AND   PEARL-COATED  PILLS 

of  the  Pharmacopoeias  and  Private  Formulae,  as  required. 

These  pills  possess  numerous  advantages  over  the  Pills  of  other  makers— 7'       -  ..-,•;.  or  split.     The  coating 

Odes  not  peel  off.     They  are  moderate  in  price.     Th£  ingredients  are  can/ '  ■  .'I  of  l„st  quality.     The 

coating,  which  dissolves  in  about  half  a  minute,  is  put  on  wliile  the  mass  is  .     •    •'  i  •  ffi  the  /'HI  in  a  perfect 

soluble  condition.     It  is  unimpaired  by  aqe.is  quite  transparent,  and  th'-  I  '■'■■     '  ''•'    rill  is  jnrfictli/  covered. 
The  excipients  chosen  tend  to  preserve  the  soluble  character  of  the  I'ill.  and  incn:a.<.j  lln'  imdicinal  effect  if  the  drug. 

MACKEYS'  LIQUOR  SANTAL  CUM  COPAIBA,  CUBEBA,  ET  BUCHU. 

When  the  disease  is  chronic,  "  the  Liquor  Sautal  acts  like  a  cliarm.'    8.s.  per  lb.     Dose  1  to  2  drachms. 

MACKEYS'  CHLORODYNE.    Pink  and  Brown, 

Anodyne,  astringent,  antispasmodic,  diaphoretic,  sedative,  in  perfect  combluation,  is  miscible  with  water  in 
all  proportions,  does  not  separate,  and  is  most  convenient  fur  dispensing.     5«.  per  lb. 

Dr.  M.  Browne  writes  : — "  I  and  my  people  like  your  Chlurouynk  very  much  ;  it  is  far  superior  to  any  other 
maker's." 

A  liberal  discount  to  the  Trade  on  the  above  prepay-ations. 


List  of  SPECIAL  ANTISEPTICS,  DISINFECTANTS,  and  DEODORISERS. 

KRESYLINE,  a  Preparation  of  Cal  Tar  Creasute.     A  powerful  Disinfectaut  for  use  in   Drains,  \\atfr  Closets 

L'riiials.  t'tc.     Non-pui.sonuus,  does  not  stain,  and  is  not  corrosive. 
EUCALYPTOL,  a  preparation  of  the  Eucalyptus  and  Pine.    A  x>leasaut  Disinfectant  and  Deodoriser,  to  keep  the 

air  pure  in  Offices,  Bed-chambers,  Hospitals,  Barrack.s,  etc.    Non-poisonous,  will  not  stain,  or  destroy  clothing. 
CAMPHENE,  a  Terfjene  with  Camphor,  for  disiufectiug  the  atmosphere.  Wounds,  Medical  and  Surgical  Dressings, 

and  L'flii-r;i!  I)ciii.Iuriser. 
OXYCHLOROGENE,  a  prep.'tration  of  Permanganate  of  Potash  and  Chlorine.    A  very  powerful  Disinfect.ant. 
LIQUID  SULPHUR  GAS,  a  Solution  of  Sulphurous  Anhydride.     One  vol.  contains  100  vols,  of  Anhydride. 
CARBOLIC  ACID. 
CRESYLIC  ACID,  i)repared  from  Coal  T.ar.      A  powerful  Disinfectant,  possessing  Antiseptic  properties  much 

Mipt-rior  to  Larlioiic  Acid,  for  purifying  Drains,  Water  Closets,  Urinals,  Ashpits,  Stables. 
KRESYLINE  POWDER,  Ui-iufcctant.  for  use  in  Dr.iins.  Water  Closets,  Urinals,  etc.    See  above. 
EUCALYPTOL  POWDER,  WITH  SULPHATE  OF  COPPER,  unequalled  in  Infectious  Diseases. 
EUCALYPTOL  POWDER,  WITH  SULPHATE  OF  IRON,  for  Disinfecting  Cesspools,  Ash-hejips,  Dust-bins,  etc. 
EUCALYPTOL  POWDER  WITH  LIME,  tu  keep  the  air  pure  in  Apartments,  Offices,  Bed-chambers,  Hospitals, 

Ciil.in-.  Ii,,rn..  k.,.  ct.'. 
CHLOROMANGESE,  a  i.ow.l.r  ),rf|iuriil  from  IVrni.ansan.ate  of  Lime  and  Chlorine.    Specially  recommended  for 

iiii\in_-»itli  -ol.-tun. ,  «i,,.  !i  .,11. not  li.-.Ii-iiLi.ct.-a,  uithliiiuids  for  Cattle 'l"rucks,  Cattle  Shiiw,  Cow  Stalls,  etc. 
SULPHUROUS  POWDER     CARBOLIC  POWDER,  15  and  20  per  cent.    ^ 
CHLORIDE  OF  LIME.     SOLUTION  OF  CHLORIDE  OF  LIME. 
CHLORIDE  OF  ZINC.     SOLUTION  OF  CHLORIDE  OF  ZINC. 

CAUTION.— Tiii- larKC  demand  for  our  si«-.  ialiti.s  |i,,s  caused  systematic  imiUtions.  The  Trade  is  earnestly 
rcrnii.sted,  if  not  or.lcrin-  dir.-rt.  to  ^■lv^•  special  prominence  to  the  word  MACKEYS',  e.g.,  Mackeys'  Quinquinjne  ; 
Mackeys'  Mist  Bismuthi  Co.  ;  Mackeys'  Chlorodyne,  all  soluble  compounds  of  Cerium,  and  improved 
preparations  of  the  Hypophosphltea. 


MACKEY,    MACKEY   &l   CO., 

Wholesale  S:  Export  Druggints  &  Manv fact uiing  Chemists,  1  li  2,  Douvcrie  Street,  London,  E.G. 
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LIEBIG'S 

"IODIZED" 

COD    LIVER    OIL. 


'■'A  germicide  potent  and  undoubted." — Dr.  Koch. 

The  powerful  curative  properties  of  this  remedy  have  been  fully  demonstrated  by  the 
most  eminent  Physicians  in  Europe. 

Cod  Liver  Oil  is  now  universally  allowed  to  bo  one  of  our  most  efficacious  remedies  in 
Consumption,  yet,  how  often  does  it  fail  to  aSord  the  advantage  fairly  to  be  anticipated  from 
its  use  ;  this  uncertainty  originates  in  the  impurity  and  adulteration  of  much  of  the  od  sup- 
plied for  medical  use,  and  its  filtration  through  charcoal,  the  aim  of  which  is  to  render  the 
colour  as  pale  and  the  flavour  as  pleasant  as  possible,  but  at  the  expense  of  the  essential 
properties  of  the  oil,  leaving  scarcely  any  volatile  fatty  acid.  Iodine,  Phosphate  of  Lime, 
and  other  elements,  thereby  destroying  its  efficacy. 

Liebig's  *'  Iodized"  Cod  Liver  Oil  is  invariably  tested  by  careful  analysis,  and  only  the 
])urest  and  most  efficacious  Norwegian  Cod  Liver  Oil  used  in  combination  with  that  power- 
ful curative  agent  Iodine.  In  all  cases  where  there  is  still  existing  the  smallest  atnount  of 
intrinsic  reconstructive  power,  this  valuable  therapeutic  will  rarely  fail  to  give  satisfaction 
to  the  medical  practitioner,  and  e(iual  relief  to  the  patient. 

"  Messrs.  Walkeb  &  Moore,  of  17,  Redcross  Street,  London,  S.E.,  have  submitted  to  us  a 
sample  of  Liebig's  '  Iodized  Cod  Liver  Oil,'  in  response  to  a  suggestion  of  a  correspondent 
who  has  found  marked  benefit  to  ensue  from  its  use  in  consumptive  disease.  In  reply  to 
the  correspondent  in  question,  we  stated  that  the  principle  of  combining  Iodine  with  Cod 
Oil  was  a  thoroughlv  sound  one,  and  one,  moreover,  which  had  long  been  recognised  in 
medical  practice.  An  examination  of  Liebig's  '  Iodized  Cod  Liver  Oil '  has  shown  us  that 
this  is  an  elegant  and  safe  preparation.  The  materials  are  well  combined,  and  the  oil  is  by 
no  means  unpalatable.  In  cases  of  scrofulous  disease  and  of  tubercular  or  consumptive 
affections,  as  well  as  in  cases  of  general  debility,  we  think  this  oil  will  be  found  to  be 
highly  serviceable." — Health. 

"  Iodine  has  been  used  with  great  success  in  scrofulous  diseases  for  the  past  twenty-five 
years,  and  now  it  is  being  specially  brought  forward  in  Liebig's  '  Iodized '  Cod  Liver  Ou, 
which  claims  to  be  a  certain  cure  for  phthisis.  There  is  no  doubt  the  blood  has  a  remark- 
able power  of  absorbing  Iodine  when  in  comliination  with  Cod  Liver  Oil,  which  at  once 
arrests  the  putrefactive  jirocesses ;  and  the  assertion  so  frequently  advanced  that  consump- 
tion is  and  must  be  an  incurable  disease  cannot  be  maintained  after  the  brilliant  discovery 
of  the  Bacillus  of  Tubercule  by  Dr.  Koch,  and  this  new  remedy  has  the  approval  of  that 
scientist." — Society. 

"  We  have  heard  a  good  deal  of  the  beneficial  and  curative  effects  of  this  novel  prepara- 
tion. In  one  special  case  that  has  been  brought  to  our  notice,  the  value  of  the  preparation 
has  been  shown  in  an  unmistakable  manner."— Bn'h's/i  Jo\irnal  of  Photography." 

"  It  should  be  the  aim  of  every  one  to  try  such  reliable  and  simple  means  offered  them 
in  Liebig's  'Iodized'  Cod  Liver  Oil." — "  IVeldon's"  Ladies'  Journal. 

"Cod  Liver  Oil  seems  an  incongruous  subject  to  mention  as  a  Christmas  present,  but, 
unhappily,  the  need  for  it  is  as  great  in  many  families  at  this  season,  as  at  any  other ^  time 
of  the  year.  A  new  preparation  of  this  most  valuable  medicine  is  Liebig's  'Iodized  Cod 
Liver  Oil,  the  curative  properties  of  which  have  been  demonstrated  by  physicians  in  many 
European  countries.  Many  children  have  in  reality  no  objection  to  taking  Cod  Liver  Oil, 
they  even  like  it  occasionally,  and  this  particular  kind  is  one  of  the  least  nauseous."— Jlii^ra  s 
Christmas  Number. 

In  Capsuled  Bottles,  price  1/6,  2/6  and  4/6. 

Caution.— The  Trade  Mark  "Iodized"  Cod  Liver  Oil,  is  moulded  iu  the 
glass  of  every  bottle — without  this  mark  none  can  be  genuine. 


Wholesale  Agents  : 

Messrs.  BARCLAY  &  SONS,  EDWARDS  &  SON,  LYNCH  &  CO., 
NEWBERY  &  SON,  SANGER  &  SON. 

Sole  Consignees  : 
"WALKER  &  MOORE,  17,  Redcross  Street,  London,  S.E. 
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DRUGS,  CHEMICALS,  AND  PHARMACEUTICAL 
PREPARATIONS. 


BARRON,   SQUIRE  &   CO., 

(LATE  DREW,  BARRON  &  CO.), 

BUSH   LANE,   LONDON,   E.G., 

MANUFACTURERS  OF  ALL  DESCRIPTIONS  OF  PHARMACEUTICAL 

PREPARATIONS, 

Beg  to  inform  Merchants,  Shippers,  &c.,  that  all  Indents  entrusted  to 

them  will  receive  careful  attention  and  prompt  execution. 


Messrs.  B.  S.  &  Co.  request  the  atteution  of  their  friends  and  the  Trade,  at 
home  and  abroad,  to  their  having  PURCHASED  THE  BUSINESS  of  Messrs. 
JAMES  BASS  &  SONS,  Hatton  Garden,  and  with  it  the  various  Formula;  from 
which  their  Special  Preparations  have  been  made,  and  pledge  themselves  to 
supply  them  in  all  their  integrity. 

BULLOCK'S    PEPSINA   PORCI 

(Dr.  Beale's  process).    Dose— 3  to  4  grains.    In  small  Bottles  and  in  Bulk. 

BULLOCK'S 

ACID  GLYCERINE  OF  PEPSINE 

Dose— 3j  to  5ij. 

Possesses  at  least  three  times  the  digestive  power  of  any  other 

preparation  of  Pepsine  and  Glycerine.    May  be  prescribed 

with  most  substances  compatible  with  acids. 

In  4  02.,  8  02.,  and  16  02.  Bottles,  and  in  Bullz. 

Messrs.  BULLOCK  &  CO.  beg  to  direct  attention  to  an  article  by  G.  F.  Dowdeswell, 
Esq.,  B.A.  (Cantab.),  F.C.S.,  F.L.S.,  etc.,  on  "  Mctiicinal  Pepsine  and  Artificial  Digestion," 
which  apiieared  in  the  Pmctiiioner  for  March,  1880.  In  this  paper  Mr.  Dowdeswell  gives 
the  results  of  upwards  of  200  experiments,  which  conclusively  demonstrated  the  marked 
superiority  of  Bullock's  Pepsina  Porci  and  Acid  Gltceetnk  or  Pepsine  over  all  other 
preparations  of  Pepsine  or  form  of  Pepsine— English,  French,  German,  or  American— and 
confirmed  the  equally  favourable  reports  of  Dr.  Pavy,  Professor  Tuson,  and  the  late  Pro- 
fessor  Gakrob,  as  to  the  pre-eminent  digestive  value  of  Bdllock's  Pepsina  Poeci.  Mr. 
Dowdeswell  further  .states  that  many  of  the  specimens  examined  by  him  w-ere  practi- 
cally inert. 

J.  L  BULLOCK  «&  CO., 

3,  HANOVER  STREET,  HANOVER  SQUARE,  LONDON. 

And  of  all  Wholesale  llnufiex. 
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TWO  SPECIAL  FIRST  AWARDS  AND  GOLD  MEDAL,  SYDNEY  EXHIBITION,  1879, 
FIRST  AWARDS,  AND  GOLD  MEDAL  FOR  ESPECIAL  EXCELLENCE,  MELBOURNE 

EXHIBITION,  1880. 
FIRST  ORDER   OF  MERIT  AND  GOLD  MEDAL,  CALCUTTA  EXHIBITION,  1884. 

THOMAS  WHIFFEN, 

BATTEESEA,  LONDON, 

MANUFACTUEER  OF 

QUININE  SULPHATE, 

White    and  Unbleached,  and  all   other  important    Salts   of   Quinine; 

as  also  of 

QUiNIDINE,  CINCHONIOINE,  AND  CINCHONINE. 
QUINETUM. 

The  Alkaloids  of  India  Chinchona  Succirubi'a  Bark. 

QUINETUM  SULPHATES. 

LIQUID   EXTRACT  OF  CINCHONA 

BARK. 

SALICINE, 

The  Active  Principle  of  Willow  Bark. 

STRYCHNINE    (HULLE'S). 

The    Advertiser    is    the    PEOPRIETOR   and   INVENTOE    of    this 
well-known  Brand. 
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Drugs,    Uhemicals,    ana    Pharmaceutical    Preparations. 

BURGESS,  WILLOWS  &  FRANCIS, 

'IS^olcsalc  and  Expnrt  Bruggists,  and  ©peratJue  ifharmacists, 
101,  HIGH  HOLBORN,  LONDON,  W.C.     Established  1751. 

Prices  Current  on  AppUcation. 


'Bisenverec!  to  be  a  general  Anitsthetic  by  Dr.  Richaudson,  in  18G7, 

1  lb.  Bottles,  168. ;  8  oz.,  8s.  (id.  ;  4  oz.,  4s.  6d.  ;  2  oz.,  2s.  6d. 

COMPOUND    ANAESTHETIC   ETHER. 

I'or  produciii','-  Local  Ana\sthcsia. 

In  4  oz.,  10  oz.,  and  20  oz.  Stoppered  Boitlcs,  2s.,  4s.,  and  7s. 

OZONIC    ETHEB. 

In  4  oz.  and  16  oz.  Stoppered  Bottles,  3s.  6d.  and  12s. 

PEROXIDE    OF    HYDROGEN". 

First  introduced  as  a  Medicine  by  Dr.  RicnAKDsoN. 

ETHYLATE    OF    SODIUM 

(Dr.  Richaudson's  Formula),  for  removino;  Nrevi,  etc.     In  \  oz.  and  1  oz.  Bottles 

with  elouRated  stoppers  for  applying  the  caustic,  2s.  6d.  and  4s. 

STYPTIC    COLLOID, 

For  promoting  the  Healing  of  Wounds  by  the  first  intention. 

In  2  oz.  and  4  oz.  Bottles,  with  Brush,  2s.  6d. 

and  4s.  6ii. ;  16  oz.,  12s. 

CHARCOAL    CAPSULES, 

Containing  pure  Vegetable  Ivory  Charcoal. 
In  bo.\es,  2s.  6d.  each. 


Chemical   Food,    or   Panish's    Syrup. 

•.*  Each  teaspoonful  contains  2  grains  of  Pbo.spliate  of  Iron  and  Lime,  with 
smaller  proportions  of  the  Alkaline  Phosphates  all  in  perfect  solution.  One  or 
two  teaspooufiils  at  mealtime. 


Syrup  of  Biphosphate  of  Iron  and  Man- 
ganese. 

Syrup  of  Biphosphate  of  Iron. 

Syrup  of  Biphosphate  of  Lime. 

Syrup  of  Biphosphate  of  Zinc. 

Syrup  of  Hypophosphite  of  Iron,  Quinine, 
and  Strychnine. 

Syrup  of  the  Superphosphate  of  Iron, 
Ouinine,  and  Strychnine. 

Syrup  of  Hypophosphite  of  Iron- 

Syrup  of  Hypophosphite  of  Lime. 

Syrup  of  Hypophosphite  of  Soda. 


Compound   Syrup  of  Hypophosphite   of 

Iron  and  Lime. 
Syrup  of  Pyrophosphate  of  Iron. 
Syrup  of  Bromide  of  Iron. 
Syrup  of  Iodide  of  Quinine. 
Syrup  of  Iodide  of  Iron  and  Quinine. 
Syrup  of  Peracetate  of  Iron  and  Quinine. 
Solution  of  Peracetate  of  Iron. 
Do-    Glacial- 
Clinical  txpiTience  has  prored  that  this 

preiiaraiioii    conlaius  Iron   in  the  most 

.Tpsiiiii'alile  ftirni. 
Solution  ot  Peracetate  of  Iron  and  Quinine. 


COD   LXYER  OLEXK. 

Thi.<(  iireparation  is  prepared  from  tin'  linest  Newfoundland  Oil,  containing  nil  the  activo 
principles,  without  lis  impurities,  and  will  bo  louud  to  ai-Mce  with  the  most  delicate  stomachs. 
Phosphorised  Cod  Liver  Olein.  I  Cod  Liver  Oil  with  Iodide  of  Iron. 

Cod  Liver  Oil  with  Quinine.  I  Cod  Liver  Oil  with  Bromide  of  Iron. 

SYRUP  OF  HYPOPHOSPHITE  OF  IRON  AND  QUININE. 
This  preparation  has  beeu  sucei'ssfiilly  Kiven  in   Hysteria,  Kpilep.-y,  bpermatorrhoia,  and 
other  exhaustive  derancemciits  of  tin-  Ni'rvons  Svst.'in. 

DIALYSED  IRON.— Dose,  10  to  30  minims  in  water. 

Proprietors  of  the  City  of  London  Cough  Lozenges  and  Pills,  Toothache 

Annihilator,  No  More  Corns  (all  Ke«-i.stcred) ;  and  Antiseptic  Saline. 

Application  for  the  Marvellous  Removal  of  Corns. 

BREWER  &  MARSTON,  Pharmaceutical  and  Operative  Chemists, 

105,   LATE  99;   LONDON   WALL   E.G 


ADVERTISEMENTS. 


JAMES  WOOLLEY,  SONS  &  CO., 

DRUG    MILLERS, 

AVHOLESALE  AND  EXPORT  DRUGGISTS 

AND 

Manufacturing  Pharmaceutical  Chemists. 


Warehouse  and               ^^ 

^M           Laboratories  and  Drug 
f^                /[fills: 

2  &  4,  Swan  Court.      g       7^     g        Knows/ey  Street, 
Marlzet  Street,                4k\    '              Cheetham, 

m:u^nopi 

lESTER. 

ASSAYED    DRUGS. 

(Opium,  Cinchona,  Scammony,  etc.) 
Their  Powders  and  PreiDarations. 

SPIRITUS    ^THERIS    NITROSI,    B.P. 

Guaranteed  of  the  official  strengtii. 

^THER.    NITROSUS   AND    SOL.  ^THER.   NIT. 

(1  to  7)  (1  to  3) 

SPIRIT.    AMMON.    AROMAT.,    B.P. 

Distilled  from  Volcanic  Ammonia. 

THE    "EXTRA    PALE"    COD-LIVER    OIL. 

Unchanged  at  32°  F. 

TASTELESS    COATED    PILLS. 

IMPALPABLE    POWDERS. 

OINTMENTS  LvEVIGATED  BY  STEAM-POWER. 

PURE    AND    COMMERCIAL    CHEMICALS. 

CHEMICAL    AND    PHARMACEUTICAL 
APPARATUS. 


Prices  Current  and  Catalogues  on  demand. 
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THE    GOLD    MEDAL 

OF   THE 

INTERNATIONAL  HEALTH  EXHIBITION,  LONDON, 

HAS    BEEN    AWARDED    EOK 

BENGEE'S    PEEPAEATIONS. 

LIQUOR  PATTCBEATICUS  (BENGER).  Containing  the  active  digestive 
principles  of  the  fresh  Pancreas.  Used  for  the  preparation  of  peptonised  or  partially 
dio-ested  Foods.  No  apparatus  beyond  a  jug  and  saucepan  required.  Bottles,  2/6,  4/6,  and 
8/6,  with  full  directions  for  use. 

LIQUOR  PEPTICUS  (BENGER).  A  concentrated  fluid  pepsiue  of  remarkable 
activity.     Hottles,  H/-,  o'ti,  and  10/(>. 

BEJNGEB'S  PEPTONISED  BEEF  JELLY.  A  delicately  flavoured  concen- 
trated and  solidified  beef  tea.     A  delicious,  quick  restorative.    Tins,  2/-.     Will  keep  in  any 

"^  BENGER'S  SELF-DIGESTIVE  FOOD,  for  Infants,  Children,  and 
Invalids.  An  improvement  on  Liebig's  Food.  Impregnated  with  the  natural  digestive 
principles  of  the  Pancreas  instead  of  malt,  these  act  on  the  milk  with  which  it  is  mixed  in 
use  as  well  as  on  the  starchy  matter.  It  can  be  taken  with  comfort  when  all  other  foods 
disagree.    Tins,  1/6,  2/6,  and"  5/-. 


Benger's  Preparations  can  "be  oMained  through  all  "Wholesale  Houses  or  direct 
from  the  Manufacturers, 

MOTTERSHEAD    &.    CO.,     ^^^ k^benger). 

PHAEMACEUTICAL   CHEMISTS, 
7,    EXCHANGE   STREET,    MANCHESTER. 

J.  F.  MACFARLAN  &  Co., 

iBanufartunncj  CftemtstsJ, 

HAVE  OBTAINED  MEDALS  AT  VARIOUS   INTERNATIONAL 
EXHIBITIONS  FOR  THEIR  PREPARATIONS. 

THESE  COMPRISE  : 
Morphia    and    its    Salts,    and 


other  products  of  Opium. 
Pure  Chloroform. 
Sulphate  of  Bebeeria. 
Aloin. 


Salicin. 

Ghrysophanic  Acid. 
Nitrite  of  Amyl. 
Anaesthetic  Ether. 

,,  Mixture  (Regnauld'.'i 

&  A.C.E.). 


Also  the  Antiseptic  Dpessings  and  Appliances  used  in  the  Listepian 
System  of  Surgery,  prepared  according  to  the  Special  Formulse 
of  PROFESSOR  SIR  JOSEPH  LISTER. 


17,  NORTH  BRIDGE,  EDINBURGH; 

AM) 

71,  COLEMAN  STREET,  LONDON,  E.G. 


ADVKUTISEMKNTS. 
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FLUID    EXTRACTS    (Christy). 

Made  in  England  from  Drugs  imported  direct. 

Strength — 1  oz.  of  the  Extract  represents  1  oz  of  the  Drug. 

Paclied  in  1-lb.,  i-lb.,  and  ^-Ib.  Bottles. 


CASCARA  SAGRADA 

KOLA  NUTS 

MATE 

HAMAMELIS  VIRGINICA 

JAMAICA  CHEWSTICK 

COCA 


EUPHORBIA  PILULXFERA 
DAMIANA 
KAVA-KAVA 
QUEBRACHO 
COLUMBRINA  RECLINATA 


SETHIA  ACUMINATA 
MANACA 

JAMAICA  DOGWOOD 
VIBURNUM  PRUNIFOLIUM 
JURUBEBA 


When  ordering,  ask  for  "Christy's"  Extracts. 

PUEE    MENTHOL   CONES. 

SPECIALITE  BOXES. 

The  lid  removes,  and  the  box  .sc/rts  as  a  holder  for  the  Cones. 

The  Wooden  Barrels       7/0  per  doz. 

The  Hardwood  Boxes      7/0 

The  Plain  Willow  ditto         ...     3  6 

The  Bottles  5,6 

Loose  Cones,  8,  12,  or  10  to  the  oz. 
Menthol  Crystals,  3/-  per  oz. 


ASK  Kii:  THK 


MENTHOL   CONES  (Christy's  Brand), 

Exempt  under  the  Medicines  Acts. 
SJiow  Cards  and  Counter  Bills  on  application. 

T.  CHRISTY  &  C0T,T55,  Tenciixli  Street,  London. 

GRAHAM  CARR  I  SONS, 

illjarmaccutifal  Cbcmists, 
il  IMPORTERS  AND  WHOLESALE  DEALERS 
IN  COD  LIVER  OIL. 

BERWICK-ON-TWEED. 

Established  1794, 

Medicinal  Oil  made  daily  on  the  Premises. 

DR.   BOSISTOS 

OIL    OF    EUCALYPTUS. 

DISTILLED    FROM    TUK   LEAVES    OF   THE 

Amygdalina  Odorata  of  Australia. 

valuable  as  a  Perfume,  a  base  for  mixed  Oils,  a  solvent  for  Gums  and  Rosins,  and  a 
M(!diciiiiil  Agrency  of  proved  efficacy.  It  is  larj^ely  used  in  the  Melbourne  liospiUils,  intern- 
ally as  a  stimulant,  caiininative,  and  anti-spasmodic  j  and  externally  for  Rheumatism,  etc. 


Sole  Agbkts  fob  England: — 

GEIMWADE,  RIDLEY  &  CO.,  Mildmay  Chambers, 

82.    BISHOPSGATE    STREET.    E.G. 
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WYLEYS    &    CO., 

JIANDFACTURERS    OF 

PHARMACEUTICAL  PREPARATIONS  OF  EVERY  DESCRIPTION. 


Warehouses  and  Drug  Mills:  COVENTRY. 
London  Office:  223,  UPPER  THAMES  STREET. 


The  attention  of  the  Trade  is  specially  called  to  undermentioned  Specialities  : — 

GELATINE  COATED  OVAL  PILLS. 

We  are  now  preparin;^  the  above,  which  are  the  only  OVAL  GELATINE 
COATED  or  CAPSULED  PILLS  OF  ENGLISH  MANU- 
FACTURE at  present  in  the  Market.  We  are  also  issuing  a  SPECIAL 
LIST,  devoted  exclusively  to  the  above,  and  which  will  be  supplied  on 
application.  This  Ust  contains  several  entirely  new  combinations,  such  as 
l^il.  Hypophosph.  Co.  (each  equivalent  to  1  drachm  of  the  syrup) ;  P'd.  Ferrl 
Quinicc  et  Strychnia  Fliosph.  (equal  to  1  drachm  of  Syr.  Easton)  ;  Fil. 
Hydrarg.  et  Arsenic.  lodid,  (representing  5  minims  of  Liq.  Donovan),  etc. 

All  our  pills  are  sent  out  in  capsuled  bottles  containing  one  gross ;  hut  for  the 
conrenience  alihe  of  physicians  and  pharmacists,  we  have  originated  the  method 
of  putting  vj)  small  bottles  {each  containing  24  j) ills),  to  meet  the  requirements  of 
a  single  prescription. 

HYPODERMIC  ERGOTIN  TUBES  (Wyleys). 

These  Tabes  will  be  found  a  most  reliable  method  of  using  Ergot,  as  by  theu-  use  a 
fresh  Solution  of  Ergotin  can  at  any  time  be  obtained. 

FRICTION  CAKES  (Wyleys). 

B<*lla<Ionna. — Equivalent  in  strength  to  Lin.  Belladonna,  P.E.,  but  much  more 
cleanly  and  convenient  in  use.  We  were  the  first  to  introduce  this  solid  form  of 
Liniment,  which  has  been  greatly  appreciated. 

Cap.siciiie. — Recommended  as  a  local  application  in  Lumbago,  Rheumatism, 
Sciatica,  etc.  

t'hekaii  and  its  Preparations.— We  were  the  first  importers  of  this  drug 
and  the  first  introducers  of  its  preparations— Liquid  Extract,  Syrup,  and  Essential  Oil. 

Wjr.  Hypophosph.  t'o.  (Wtlkts).— A  neutral  combination  of  the  Hypophos- 
phites  of  Lime,  Iron,  Quinine,  Strychnine,  and  Manganese. 

liiq.  Krffota"  Aniinoniat.  (Wtlets),  prepared  at  a  specially  low  temperature, 
and  fully  rejjresontiny  the  medicinal  properties  of  the  Fresh  Drusr. 

All  ilfew  I>rn5-s  and  Keuiedies.  (Particulars  of  which  are  furnished  from 
time  to  time  in  our  Faces  Cv.rreat,  published  monthly). 

SoTe  and.  ExeJunve  Agenis  for  Great  Britain  for 

THE  ROSENWASSER  INVERTED  PRESS  PERCOLATOR 

(PATENTED), 

Which  entirely  dispenses  with  a  Tincture  Press  in  making  TINCTURES,  FLUID 
EXTRACTS,  Eic.     Prices  from  12.s.    A  Descriptive  Circular  sent  on  application. 

COATED  PILLS  OF  EVERY  DESCRIPTION  MADE  TO  ANY  FORMULA. 


E.eport  orders  carcfally  paclced  and  shipped  to  any  part  of  the  rrorW.     Price  Lists  in  English  or 
Spanish  forwarded  on  receipt  of  Business  Card. 
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KQUAL  TO  AND  CHEAPER  THAN  VASELINE, 

SANITARY   FLUID    AND    SHEEP    DIP. 

The  Cheapest  and  Best  Disinfectant. 
Grease,    Pitch,    Asphalte,   and   all    products  of  Tar  and    Rosin. 

SfMiijitcs  and  Pru-cs  nn  iijiidicatioit . 

GEINDLEY   &   CO.,    POPLAE,   LONDON,   E. 

JOHN  SAMPSON  ROOTH, 

WALTON    CHEMICAL    WORKS,    CHESTERFIELD, 

Manufacturer  of 

Naphtha,  Acetic  Acid,  Acetates  of  Lime  and  Soda,  Sugar  of  Lead,  Iron  and  Eed 

Liquors,  Charcoal,  Moulders'  Blacking,  Coke  and  Coal  Dust,  etc. 

No  more  Hcndnches.     A  pci-frct  hnmi  to  the  studious  and  ore ru-orked. 

GEORGE  THOMAS  PRIOR,  Pharmacist, 

32,  Begad  Street,  Oxfobd,  (Adjoining  the  New  Indian  Institute). 

Sole  Proprietor  of  the  wonderful  remedy  for  Nervous  Headache,  Faceache,  Neuralgia, 

Rheumatism,  etc. 

PRIOR'S   PO  -  HO  -  YO.    Price  Is.  l^d. ;  Postage  Id.  extra. 

Wlierc  also  may  bo  had  his  celebrated 
Permanent  Marking  Ink,  Corn  Cushion,  Toothache  Tincture,  etc. 


IGstablished 

1837. 
Prepared  by 
H.  WATSON, 
Pharmaceuti- 
cal Chemist, 

Lacehy, 
Lincolnshire. 


Sold  in  boxes 


HONEY 

The  safest  and  most  efficacious  remedy  ever 
discovered  for  all  pulmonary  diseases,  sore  or 
congested  lungs,  consumption,  coughs,  colds, 
sore  throats,  hoarseness,  &c.  An  uncompounded 
product  of  Nature  secreted  in  the  petals  of 
Horehound  blossoms,  and  gathered  by  the  honey 
bee.  Supplied  by  all  retail  chemists  at  Is.  Ijd. 
per  bottle ;  and  wholesale  by  ^ 

^nOGE'S  HONEY  COMPANY  (Limited), 
12,  Great  Eastern-street,  Loudon,  E.C. 


ADVl-.nTISKMKNTS. 


OGl 


•.  RELIABLE,  SOLUBLE  &  PERMANENT. 


SUGAR-COATED     PILLS 

OF    THE 

BR/T/SH  PHARMACOP(E/A. 
and  useful  Formulcs. 

R.    HAMPSON, 

205,    ST.   JOHN    STREET    ROAD,    LONDON,   E.G. 

A  Price  Current  nnd  Sample  post  free. 


MIST.  PEPSINS  Co.  c.    BISMUTHO, 

A  USKFUL  COMPOUND,  CONTAINIXG 
Pepsine,  Nux  Vomica,  Opium,  Hydrocyanic  Acid,  Chloric  ^ther,  and  Bismuth,  &c. 

DOSE. —Half  to  One  dram  diluted. 
"  Provident  Dispensary,  15,  Stanhope  Street,  Newcastle-on-Tyne, 
Sib,  March  7tli,  1880. 

I  must  thank  you  for  having  put  me  in  possession  of  a  most  useful  and  elegant 
preparation,  in  the  shape  of  j-our  Mist.  Pepsinae  Co.  c.  Bismutho. 

In  that  most  extensive  class  of  cases  met  with  in  general  practice,  including:  Dj-spopsia, 
Gastrodynia,  Pyrosis,  etc.,  I  know  of  no  remedy  which  acts  so  readily  and  efficiently  as  the 
above  prepai-ation.     Another,  liy  no  means  slight  advantage  in  your  happy  combination,  is 
the  rapidity  with  which  it  can  be  dispensed,  and  i  ts  solubility  in  various  media. 
I  am  convinced  that  it  only  requires  to  be  known  to  be  extensively  used. 

Yours  truly, 

JOHN  H.  M.  GALLAVEY,  M.R.C.S.E. 
Prepared  only  hy  C.  J.  HEWLETT  &  SON,  Manufacturing  and  Pharmaceutical 
Chemists,  40,  41,  &  42,  Charlotte  Street,  Great  Eastern  Street,  London,  E.G. 

FREDERICK   FINK   &   CO., 

10  and  II,  MINCING  LANE,  LONDON,  E.G. 


Specialities 


(  Glycerine — Gum    Arabic — Gum    Tragacanth — Pure 


( 


Beeswax — Honey — Quinine. 


THOMAS'S  TINCTURE  OF    STEEL. 

Strongly  recommended  by  the  most  Eminent  Physicians  as  being  the  most 
agreeable,  reliable,  and  stable  solution  of  Iron  ever  offered  to  the  public. 

For  Price'  Lixti  appJij  to 

10,    PALL    MALL,   LONDON. 

ACID    ACETIC    Fort.    1040. 

Prime  quality  and  guaranteed  from  Soda. 

MANUFACTURKD    BY 

DUNN    &    COMPANY, 

MANUFACTUHING  CHEMXSTS, 

STIRLING  CHEMICAL  WORKS,  WEST  HAM, 

Late  of  10,  PrincGs  Square,  Finsbury,  London. 
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Estahlishfd  iN+ii.     Protcdedhy  Roijal  Letters  Patent.    Rcgidcrcd. 


THE    MANCHESTER    COUGH     CURE ! 

LOWE'S  CONSUMPTIVE  &  ASTHMATIC 

COUGH     BALS  A'M 

(The  Late  Dr.  TURNER'S  FORMULA). 

For  Cousumptive  and  Asthmatic  Coughs,  Colds,  Bronchitis,  Bronchial  Affections, 

Palpitation  of  the  Heart,  Hoarseness,  Tightness,  Wheezing,  Difficulty  of 

Breathing,  etc. 

SoU  in  Bnttlc!-,  L-;.  1^.?.,  2s.  9d.,  and  -Is.  Gd.  each. 

To  Ije  olitaincd  from  most  Chemists  in  Town  and  Country.  If  any  difficulty,  the  Proprietor, 
"W  LOWE,  Chemist,  21,  ROSAMUND  STREET  WEST,  and  180,  MOSS  LANK  EAST, 
M  4N( 'HESTER,  will  soiid,  post  free  for  11  stamps,  to  anv  address  in  the  United  Kingdom. 

Wholesale  by  the  following  A?ents:-MANCHESTER-James  Woolley,  Sons  c^Co.; 
( )Mtield,  Pattison  (late  W.  ilather)  ;  Thomas  Shaw  i;  Co.  (late  Reddish  c^  Co.)  ;  LIVERPOOL 
—Evans,  Sons  &  Co.;  LONDON— Barclay  &  Sons,  95,  Farriug-don  Street,  Lud^atc  Cn-cus; 
.Tohn  Sanger  &  Sons,  -ISO,  Oxford  Street;  John  Sutton  &  Co.,  10,  Bow  Clmrchyard ;  W. 
Edwards  &  Co.,  Queen  Victoria  Street:  Thompson.  :\[illnrd  Sc  Co.,  Curtain  Road.  E.C. 

O  1  B  S  O  N  '  S 

DELECTABLE  JUJUBES,  VOICE  JUJUBES,  AND  GLYCERINE  PASTILLES, 

Put  up  in  4-lb.  Decorated  Tins  with  Glass  Lids,  Tli<!S  FREE,  are  now  being  inquired  for  by 

buyers  t^rom  all  parts  of  the  world.     They  are  not  surpassed  in  quality  by  any  maker,  and 

give  entire  satisfaction. 

MEDICATED    and   HIGH-CLASS    LOZENGES    of    every    kind. 

Sent  out  in  2-lb.  or  4-lb.  Bottles,  Bottles  Free  ;  or  in  Tins,  from  10  lbs.  upwards. 

LIME    JUICE    TABLETS,    THIRST    QUENCHERS. 

ACID  DROPS,  AND  BEST  QUALITY  BOILED  SUGARS  OF  EVERY  KIND. 

GIBSON'S    ORIGINAL    CHLORODYNE    LOZENGES. 

PENNY  SUGAR  'WORM  CAKES,  suitable  for  either  cliildren  or  adults.    Have  an 
imuicnsc  sale,  keep  in  any  climate,  and  jjlease  everybody.    Manufactured  by 

K,OBEr2,T       GIBSOIT, 
Carlton  Works,  Eulme,  Manchester ;  and  1,  Australian  Avenue,  London. 
Price  Lhts  sent  on  uiTplicaiion.     Our  (joods  can  he  lovijUt  through  any  Wholesale  or  Export  Hous» 
iii.  Loitdoit.  

VALUABLE    FAMILY    MEDICINE. 

EsT.VliLlSIIED    183.5. 

WHELPTOM'S  VEGETABLE   PURIFYIMG  PILLS, 

Are  one  of  those  rare  Medicines  which,  for  their  cxtrnordhiary 
Viroperties,  have  gained  an  almost  UNIVERS.-\L  REPUTATION. 
Numbers  are  constantly  bearing  testimony  to  their  great  value  in 
Disorders  of  the  Head",  Chest,  Bovyels,  Liver,  and  Kidneys ; 
~;^^>  also  in  Rhemnatism,  as  may  be  seen  from  the  Testiraouials 
""-cKEDi  t  pul'lished  from  time  to  time.     By  the  timely  use  of  such,  a  remedy 

— miiny  of  the  seriously  afflicting  disorders  which  result  from  proper 

means  being  neglected  might  be  avoided  and  much  suffering  saved,  for  "  Pbevexiion-  is 

BETTER  THilf  CuRE." 

Sold  in  Boxes,  price  7J(J.,  1.'.  Ud.,  and  2s.  Sd.,  by  G.  "WHELPTON  &  SON, 
3,  Crane  Court,  Fleet  Street,  London,  and  by  Chemists  and  Medicine  Veii.torNat 
Home  nnd  Alir..:id.     Sent  free  by  post  in  the  United  Kingdom  for  8,  M.  or  3.i  stamps. 

OLDHAM'S  "PILL  OF  HEALTH." 

ESTABLISHED   OVER  FIFTY   YEARS. 

For  Indigestion,  Bilious  and  Liver  Complaints,  Sick  Headache,  Giddincs.s, 
Wind,  Si)asmR,  Dropsy,  Fits,  Gravel,  Pains  in  the  Back  and  Loins,  and  all 
the  disorders  of  the  Stomach  and  Bowels. 

For  Females  they  are  invaluable,  removing  all  obstructions,  and  iui)iart  a 
healthy  bloom  to  the  complexion. 

Ill  boxes,  7^d,,  Is.  l^^d.,  and  2s.  'Jd. 


rrKPAHKD    ONLY    BY 

W.    KITCHING,    BOLTON,    LANCASHIRE. 


ATivicitrismiKN-rs.  Ol]:} 

MUSTARD^ 

FINCH,  RICKMAN  &  CO.'S 

-Are  made  from  tlic  tiiiust  mustard  sei'ds  only.     'I'lieir  compounds,  as  manufactured  for 

upwards  of  a  century,  are  guaranteed  free  from  all  in<<redients  impartiufj:  spurious  heat, 

and  are  therefore  etiually  suitable  for  both  table  anil  medical  purposes. 

6,  BROKEN  WHARMMPPER  THAMES  STREET, 

LOInTIDOI^T-. 

TURNER'S  TARAXACUM  OR  DANDELION  COFFEE  is  the  BEST. 

See  Analysis  by  Dr.  Hill  Hassall  : 
"  The  Taraxacum  Coffee  of  Mr.  Turner  is  a  carefully  prepared  and  useful  combination." 


TURNER'S  "  BLACK  CURRANT"  COUGH  LINCTUS.  an  unfailing  remedy  for  all  kind-. 

of  Couq-hs,  Colds,  and  Bronchial  Atlections.     Is.  IJii.  and  2s.  dd.  per  bottle. 
TURNER'S  RHEUMATIC  POWDERS  ,t,'ive  immediate  relief.    73c?.  and  Is.  lid.    Packets, 

with  directions. 
TURNER'S   "  Dr.  CONNEU'S  TONIC  DROPS,"  a  fine  Strengthener  and  Nerve  Tonic. 

Is.  lid.  and  2s.  'Jd.  per  bottle,  with  directions. 

PHEPAKED    SOLELY   BY 

J.  TURNER,    Pharmaceutical    Chemist,  Aylesbury. 

And  protected  by  his  registered  "  Trade  Mark,"  Clock  Tower. 


DISTILLERS    AND 
|mj^0vtcrs  0f  Miuxs  ant)  Spirits, 

Beg  to  inform  their  fellow  Pharmaceutists,  that  in  all  cases  they  charge  the 
Wholesale  Prices  to  Members  of  the  Society,  and  will  be  happy,  on  application, 
to  quote  prices  of  Wines,  Spirits,  and  Liqueurs.     They  are  supplying 

Sp.  Vini  Hect.  Pur.  60  O.P.        ,        .    19s.  Gd. 
„  56  O.P.        .        .    19s.  Od. 

Subject  to  the  Jhictnationa  of  the  Market. 
Terms,  Cash,  Packages  charged  Is.  per  gallon;  the  sameprice  allowed  when  returned. 

GOOD  CADIZ  SHERRY,  PALE  OR  GOLDEN, 

6s.  6d.  per  Gallon. 

A  genuine  sound  Wine,  combining  body  and  strength,  particularly  adapted  for 
Medicated  purjioses,  and  fit  for  use  as  a  Cheap  Dinner  Wine. 


PURE  ORANGE  AND  OTHER  BRITISH  WINES, 

At  4s.  per  Gallon,  in  any  quantities. 
ADDRESS—  [ESTABLISHED    1845. 

J.  MEADOWS  &  SON, 

Distillery,  44,  Humbastone  Gale,  Leicester. 
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A  SK    FOR    COWAN'S    VACCINATION    SHIELDS. 

27  As  inferior  articles  are  in  the  Market. 
From  all  Wholesale  Houses.  William 
CowAX,  Inventor  and  Maker  of  the  Vac- 
cination    Shield,    239,    George    Street, 

Glasgow. 


B.    ROBINSON, 

4l:T;mufacturing  (t-hcmist  :iui)  pistillEV, 
BREWER    OF   BRITISH    WINES. 

PENDLETON,    MANCHESTER. 
VIN.   AURANTI.,   B.P.,  specially  prepared  for 
Quinine  Wine,  and  for  Export. 

N.B. — Pricr  Lint  of  Specialities  nn  npt^licnlioii. 


BURROUGH\S   SPIKITUS  EECTIFICATUS,  I'.B. 

Specially  Pure  Spirits  of  Wine. 

A  highly  rectified  ENGLISH  GEAIN  SPIRIT,  free  from  fusel  oil. 

ORANGE  WINE,  SHERRY,  AND  MALAGA,  FOR  MEDICINAL  USE. 

BEST   METHYLATED   SPIRIT. 


JAMES    BURROUGH    &    CoMPY.. 

GALE    STREET    DISTILLERY,   CHELSEA,    LONDON,   S.VJ. 

AUo  duty  free  for  exjwrtation. 

PUKE    SPIRITS    OF    WINE. 

To  Wholesale  Druggists,  Chemists,  Perfumers,  &c. 

We  are  now  supplying  Sp.  Yin.  Reef.,  fine  qualities,  at  a  very  low  fit^^ure  for  casli;  free 
from  smell,  and  perfectly  clean.     Also  in  bond  for  exportation. 

METHYLATED   SPIRIT   AND    FINISH,  64  0.  V. 

We  are  selling  the  above  at  the  lowest  possible  cash  price  of  the  day,  in  quantities  of  Five- 
Gallons  and  upwards.     Quotations  upon  application. 

CATALONIAN  SHERRY,  7s.  6d.  per  gallon  [Sett). 

A  good  sound  wine,  combining  body  and  strength,  and  specially  adapted  for  medicated 
wines  and  other  purposes. 

ORANGE     WINE,   Finest  Quality; 

Guaranteed  not  to  cause  a  deposit  or  liecome  opa(iue  bv  tlie  addition  of  ((uiniue.    5,<.  9(?.  per 
gallon,  nett  cash.    Second  Quality,  -is.  'Jti.  nett. 

OUR  CELEBRATED   PURE  SPIRITS  OF  WINE 

Is  used  by  all  the  principal  Wholesale  Drnu-gists,  Pharmaceutists,  and  Perfumers  in  town 
and  country.     It  is  allowed  to  be  the  best  article  for  making  Tinctures,  Essences,  and  the 
most  delicate  Perfumes,  being  perfectly  free  from  smell  and  fusel  oil. 
Packages  to  be  paid  for,  and  allowed  upon  return. 

E.  BOWERBANK  &  SONS, 

The  BISHOPSGATE  DISTILLERY,  Sun  Street,  London. 

Also  at  DUNNING'S  ALLEY. 

A'.B. — Xo  connection  witli  tl(e  Woi'sc  .i/j/Jci/  J?i.</iojis;;(7(f  Di^tiUcnj  nnJ  Wine  Company. 

ESTABLISHED    1782. 
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DR.  EENNER'S   ESTABLISHMENT  FOR 

VACCINATION  WITH    CALF   LYMPH, 

228,  MARYLEBONE  ROAD,  LONDON,  N.W. 

Vacoiiiation  from  tlie  Ciili"  Piiilv  at  Two  d'cIocU. 
PRICE    OF    CALF    LYMPH  "  (DAILY    FRESH)— 

rpiruwo  f  I'lrfje        28.  G(l.  each,  or  :i  for  7s. 

luajift',  ^,„,..„  Is.  2<i.  each,  or  3  for  ;Js. 

Is.  2(/.  each,  or  3  for  3s. 

3  for  2s.  6d.         ' 

■SQU.\RES  2.S.  fi(?.  each. 

Sent  Post  Free  on  receipt  of  remittance  adUreseecl  to  the  Manager  of  the  Establishment, 
or  the  following  appointed  Af,'ents :  Messrs.  Allen  &  Hanburys,  'Wholesale  Drufffrists, 
Ploufrh  Court,  37,  Lonibai-d  Street,  E.G.;  Mr.  W.  Msrtindale,  Pharmaceutical  Chemist,  10, 
New  Cavendisli  Street,  W. ;  Messrs.  Reynolds  «&  Branson,  13,  Brigrgatc,  Leeds ;  Messrs. 
Brady  &.  Martin,  29,  Moseley  Street,  Neweastle-on-Tyne.  Mr.  John  Evans,  Apothecary, 
49,  Dawson  Street,  Dublin  (Solo  At,'ent  for  Ireland).  Mr.  A.  Young,  Surgical  Instrument 
Maker,  57  .t  61,  Forrest  Road,  Edinburu'h. 

For  A(jencir^,  npphj  fo  thr  MtNAorii,  22S,  M'fJMh'hmic  Road,  Lniiihn).  


i  Small 

POINTS  {|-;^^ 


SHILLCOCK'S  PATENT  LEECH  VASE 

AckuowlodKcd  to  be   tlie  best   iuveuted ;   prices  fur   lOO 
heecbes,  2l7- ;  50,  16/- ;  23,  12/0. 

W]iolesaJe  Agents— 
Maw,  Sox  &  Thompsox,  and  the  Wholesale  Houses. 


"Rkdlakd,  Bristol,  March  10,  18G7. 
"  From  Messrs.  Fardox  &  Hatch,  Wholesale,  Retail,  and 
Surgeons'  Chemists. 
"Mr.  J.  B.  SniLLCocK, — Wo  have  much  pleasure  in 
adding  our  testimony  to  the  great  efficacy  of  your  Leech. 
Vase,  in  preserving  the  Leeches  iu  a  state  of  health  ;  since 
we  have  used  one  we  have  never  lost  one,  while,  till  the 
very  day  previous  to  using  it,  we  were  losing  numbers. 
We  can  speak  in  the  highest  terms  of  tliem,  and  would 
recommend  them  to  every  druggist." 

W.  STONE'S  DISPENSING  &  ANALYTICAL  BALANCES, 
HELIOGRAPH    MAKER, 

44,  GLOUCESTER  ST.,  QUEEN'S  SQUARE,  W.C. 

No.  1.    Box 

Balance, 

35s. 


This  Balance  was  strongly  recommended  by 
Professor  Redwood. — See  P}tar  mace  ui  icaljou  rnal  ^ 
April  IHli.  issl. 


GROUND    SUGAR. 

Kali  Sugar.  I  Coffee  Sugar. 

Icing  Sugar.  |  Castor  Sugar. 

Sugar  for  General  Confectionery  purposes. 

Samjjlcs  on  application  to 

W.    HOSKIN, 

Sugar  Mills, 

NEW   STREET,   HUDDERSFIELD. 
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FEEDING   BOTTLES. 

The  "  ECLIPSE.' 


HEARN,  RIDDELL  &  CO., 

Glass  Bottle  Manufacturers, 

557,  KINGSLAND  ROAD.  LONDON,  E. 

GLASS    BOTTLES    of     EVERY    DESCRIPTION, 

either  PLAIN  or  STOPPERED,  made  in  WHITE, 

BLUE,  AMBER,  ACTINIC  GREEN,  or  any  other 

colour  required. 


SPECIAL  ATTENTION  GIVEN  TO  QUALITY. 

Quotations,  post  free,  to  any  part  of  the 

world  on  application. 

The  above  will  be  found  the  BEST  and 
CHEAPEST  House  in  the  trade. 


GREATLY    REDUCED    PRICES 

OF  MEDICAL  BOTTLES. 
SUPERIOR  QUALITY-FLATS  OR  OVALS. 

3  oz.  and  4  oz.,  6/6  pr-  grs.   |  6  oz.  and  8oz.,  7  6  pr.  grs.   1 10  oz.andl2oz.,10  Qpr.grs. 

IMPROVED  WHITE  FLINT  VIALS. 


Long,  Medium,  Squat.s,  Rounil  Sliouldered,  and  Graduated. 


2oz. 

li  oz. 


5  6  'oer  gross-  1 1  oz.    .. 
4  6*      r,  l-'OZ.    .. 


3,9  per  gross.  I  2  dr- 
3,  -         ,,  I  1  dr. 


3-  per  gross. 

3  -      r, 


THOS.    W.    SIMCOCK, 

DRUGGISTS'  SUNDRYMAN  AND  BOTTLE  MANUFACTURER, 

17,   GUILDFORD   STREET,    LEEDS. 


The  "STOCKPORT"  Silent  Gas  Engine,  ii 

iANDREW'S    PATENTS.) 


TWO-HORSE 
„™>  POWERAND 

^X-J^lU-^i  ;     UPWARDS. 


IMPULSE   AT 

EVERY 
REVOLUTION. 


BISSCHOP"; 

Gas  Engine. 


J.  E.  H.  AMEW  &  CO. 

Engineers,  Stockport. 


London  Office  and  Showboom: 

80,  QUEEN  VICTORIA  ST.,  E.G. 

Frice  List  and  all  Iiiforniatlon  on  Aj>i>Ucatio}i. 


FOR 


SMALL 

POWER. 


AIiVi:ETISr.:MEXTS. 


(1C.7 


GLASS    BOTTLES. 

MEDICAL,    DISPENSING,    AND    OTHER    KINDS. 

KILNER     BROTHERS, 

No.    21,   GREAT   NORTHERN    GOODS   STATION 
KING'S  CROSS,  LONDON,  N. 


lUuilrated  Catalogues  and  Price  List?  on  application. 

PRIZE  MEDALS-LONDON,  1862;  PARIS,  1875;  PHILADELPHIA,  1876;  PARIS,  1378;  SYDNEY,  1879: 

MELBOURNE,  18S0. 

HAYWOOD'S  SURGICAL  APPLIANCES. 


DRUGGISTS'  SUNDRIES, 

INDIA-RUBBER  GOODS,  ETC. 


,\  'I  Greatest    attention   paid    to    Special 

'^         Orders;  which  are  invariahhj  fonrarded 
C'       l'*-'^'  ''<^'''''"  "/  post. 


J.  H.  HAYWOOD,  Castle  Gale,  Nottingham. 
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T\TT    T  ROBINSON  &  SONS, 

I         I      I  I  I  M-INUFACTCHKRS    OF 

l^   11         I       1  Round,  Square,  Oval,and  Octagon 

Jl      1.    1     J  I     ^ '  Paper  and  Willow  Boxes. 

Registered   Safety  Bottle   Boxes,  for  Parcel  Post 

WHEAT  BRIDGE  MILLS, 

Near  CHESTERFIELD. 

WAREHOUSK  :— 55,   FANN   STREET, 
ALDERSGATE  STREET,  LONDON. 


Honourable    Mention    for    Card- 
board  Boxes  in   1882  Exhibition. 


E.     NATALI, 

207,  OLD  STREET,  SHOREDITCH,  LONDON, 

SHOP   FITTER 

ANI> 

61iiss  Sljoto  Case  Utalvcr. 

A  large  Stock  of  New  and  Second-Hand  Medical  Fixtures  and  Utensils. 
Shops  fitted  in  Country  same  price  as  in  Town ;    complete  from  £70. 

-« SAIL  HOWLETT,  <- 

AND 

(sL/fSS    SjHOW    ©jASE    M/rKER. 
^{e3ieal  tabelliiig  ai^il  ^^riting  on  (|lass.  etc..  etc. 

CABINET    FITTER 

Pharmaceutical  Society  of  Great  Britain, 

shopsTttted 

By  Contract,  in  Town  or  Country,  with  every  requisite,  on  the  Most  Imjirovcd 
Principles  and  the  very  best  Terms. 

PLANS    AND    estimates    SUPPLIED. 


t^°  MANUFACTORY  AND  SHOW  ROOMS: 

LINDLEY  STREET,  SIDNEY  STREET,  MILE  END,  LONDON,  E. 


ADVEUTISKMENTS. 
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All  hearing  this  Trade  Hark 
warranted  i'lnc. 


LINT 


ROBINSON  &  SONS, 

.^piuncrs  :mii  P^mtufactuvcvs, 

Cotton  &  Flax  Lints,  Gamgee  Tissue, 

Cotton  Wools  and  Bandages. 

WHEAT    BRIDGE    MILLS, 

Near  CHESTERFIELD. 


WAREHOUSE : 


-55,  FANN  STRKET,  ALDERSGATK 
STREET,  LONDON. 


Certificate  of  Merit  at  the   Medical   and   Sanitary 
Exhibition,  London,  1881.     No  higher  recom- 
mendation of  our  Goods  can  be  given. 

To  he   hdil  of  oil   the  Whnhs<ih'  Hoiiae^,   or  direct  I'roiii 
the  3Ifi/;crs. 


WHITE    SPLIT    SKINS— for  Capping. 

WHITE  PLAI8TER  SKINS,  AND  CHAMOIS  LEATHERS. 
NORWAY  DOE  SKINS,  AND  BASILS.     PURE  BUCK  TALLOW. 

7".  P.  LEE  &  Co.,  Deer,  Chamois,  and  White  Leather  Dressers. 

24,  Duke  Street,  Bloomsbury  (near  British  Museum),  London,  W.C. 


SKINS,  VEGETABLE    PARCHMENT, 
TINFOIL  AND  WAX  PAPER. 

H.  ERHARDT  &  Co., 

9,  Bond  Court,  'Walbrook, 
LONDON,    E.G. 


Specially  prepared  for 
tying  over  Jams,  Jellies, 
Marmalade,  Drugs,  Chem- 
icals ;  for  Capping  Bottles 
of  Perfumes,  Medicines, 
and  Chemicals,  and  for 
Packing  and  Covering 
Greasy  Articles,  etc.,  etc. 


WHITE    SPLITS,  " 

PLASTER,  ^ 

CH:^ft.:M:ois,  S 

Goldbeaters'  „ 

AND  .2 

FRENCH  SKINS,  g 

TINFOIL  &  TINFOIL  PAPER,  r^ 


MATTHEWS'S  WAXED  PAPERS, 

For  covering  Cold  Cream,  Ointments,  Plaistcrs,  etc., 
•wrapping  Jujubes,  Scented  Soaps,  Violet  Powder, 
Linseed  Meal,  Hoi'se  Balls,  and  other  greasy,  per- 
fumed, or  adhesive  substances,  without  any  of  the 
objectionable  results  of  using  tin  foil,  and 

AX   HALF  THE    COST. 

Per  box  of  5U  Sq  Ft.  Per  Ream. 

White 2s.  M.  .30s.  OcL 

Various  tints     2s.  M.  .32s.  Qd. 

Pink    2s.  6d.  SOs.  M. 

Blue    2s.  M.  32s.  M. 

Green 2s.  6cl.  32s.  6cJ. 

Yellow        2s.  Qd.  32s.  6(J. 

Golden       2s.  &d.  34s.  OcJ. 

Black 3s.  Od.  40s.  OtZ. 

PREPAIiED    EV 

ROUSE  &  Co.,  12,  Wigmore  Street,  London. 
And  Sold  bij  all  Dealers  in  Sundries. 
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SPECIAL!! 
IMPERIAL 

SOFT    SOAP. 


N    TINS. 


THIS  Soft  Soap,  introduced  to  the  Trade  by  THE  CHIS- 
WICK  SOAP  COMPANY,  packed  in  1,  2,  3,  3^,  4,  6, 
and  7-lb.  Tins,  does  away  altogether  with  the  disagreeable 
method  of  retailing  small  quantities  from  the  firkin.  It  is  much 
superior  in  quality  to  the  ordinary  Soft  Soap  sold.  It  is  quite 
free  from  smell,  beautifully  transparent,  and  pale  amber  in 
colour.  It  is  specially  manufactured  for  domestic  use ;  is 
neatly  labelled  with  full  directions,  and  may  be  sold  with  good 
profit  at  the  old  rates. 

Md'i  he  ohtained  througli  Wholesale  Druggists  and  JJnjsalters, 
and  'hi  quantities  onhj  of  the 

CHISWICK  SOAP  CO., 

LONDON,  W. 


Also  makers  of  Finest  Pale  BBB,  BB, 
and  BL  Soft  Soaps,  in  firkins  and  half 
firkins;  the  10  per  cent.  Carbolic  Acid 
Soft  Soap,  in  tins  and  firkins;  and  the 
PB  Sapo  Mollis,  in  all  sized  packages. 


ADVERTISEMENTS. 
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THE    NEW    SKIN    SOAPS. 


IODOFORM  SOAP. 

BLUE  GUM  TREE  SOAP. 

The  Medical  Faculty  have  been  quick  to  recognise  those  invaluable 
adjuncts,  and  their  efficacy  as  specifics  for  the  cure  of  all  skin  diseases, 
"  et  hoc  genus  omne,"  is  attested  by  the  highest  authorities  in  London, 
Liverpool,  Belfast,  Edinburgh,  Glasgow,  and  throughout  the  United 
Kingdom. 


Maxcfacturkrs : 

MILTON    CHEMICAL    COMPANY, 

49,   BATH   STREET,   GLASGOW. 

London  Agents  : 

BOYACK    &    CO., 

88,  BISHOPSGATE  STREET,  LONDON. 

BRECKNELL'S  SKIN  SOAR 

REDUCTION    OF    PRICE. 

Particulars  icill   he  forwarded  on  appUcaiion  to 

BRECKNELL,  TURNER  &  SONS,  HAYMARKET,  LONDON. 

OR    TO    ONE    OF    THE    WHOLESALE    HOUSES. 


P 


OURT 


LAS 


ER 


SPREAD    ON    SILK, 

16  inches  broad.    Per  post,  from  2s.  6d.  per  yard ; 

Id.  packets,  5s.  6d.  per  gross. 

■WHOLESALE    HO0SES   PLEASK    WBITK    FOB   QUOTATIOJfS. 

ARCHD.   PATERSON,  Chemist, 
133,  GOV  AN  ROAD,  GLASGOW. 


Pi 

K 

<  P 

zc  ■<* 

^  ^^ 
H 

Ph 
CO 

I— I 


Gloss  &;Stiffness 


M/\K  W\  U  ff^  TRADE^^^MARK 


iHLij:g<^yiV^3ii 


For  CollorsXuff s,Hii8lljis  *c 


'.  -PREPARED      ONLY    BY  : 

!W-H-HARRbP  CHEMIST    CREWE.  W 


J~    o 

-*^  o       o 
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"HUNTER'S" 

INFALLIBLE  VERMIN  DESTROYER, 

"THE    BEST    EXTANT." 

Tlurty-elgJd  years'  reputation.      Vide  Testimonials. 

From  Messrs.  P.  Smith  &  Co.,  Chemists,  PMiicorn,  October,  1880:— In  our 
opinion  yonr  '  Destroyer'  is  the  best  extant." 

From  Mr.  James  Froud,  Chemist,  Dorchester: — "Your  poison  succeeds  to 
admiration.     It  is  as  effective  as  an  infernal  niacliine." 

From  Mr.  Jas.  Thompson,  Low  Hesket,  near  Carlisle,  to  Mr.  R.  T.  Pattisox, 
Chemist,  Carlisle : — "  Sir, — You  can  with  confidence  recommend  '  Hunter's  Vermin 
Destroyer.'  It  is  the  best  thing  I  ever  used,  having  often  cleared  stack-yards  of  both 
rats  and  mice  in  a  day  or  two." 

From  Mr.  Edward  Thornton,  Chemist,  Lyme  Regis: — "I  can  bear  testimony 
to  the  efficacy  of  your  '  KiUer.'  Parties  who  have  purchased  it  of  me  say  that  it  is 
the  best  they  have  tried.  ISIice  are  rapidly  destroyed  by  it,  and  it  quite  answers  the 
description  you  have  given  of  it." 

From  Mr.  A.  Billingtox,  Chemist,  Wal^efielcl,  August  28,  18"8:— "Dear  Sir, — 
Please  send  me  a  few  of  your  Vermin  Killer  Registers.  I  can  bear  testimony  to  the 
deadly  effect  of  your  '  Killer,'  having  one  night  laid  in  my  warehouse  the  contents  of 
a  'M.  packet,  and  found  in  the  morniug  no  fewer  than  forty  dead  mice." 

In  pachets,  Id.,  2d.,  3d.,  Gd.,  and  Is.  each, 
OF    ALL    THE    ^WHOLESALE    HOUSES. 

LABORATORY, 

WESTGATE   AND   UNION   STREET,   DEWSBURY. 

FOUND    DEAD, 

SUDDEll  DEATH  TO  RATSJSJAPORD'S  RAT  POISON. 

"I  found  130  killed  by  it  in  my  wheat  stacks."— J.  U.  Paine,  Farmer,  Caxton. 

"  Sanford's  Rat  Poison  answers  well ;  I  found  54  dead  from  one  dressing  with 
it." — F.  Fowler,  Henlow. 

"  Sanford's  Poison  lias  always  proved  most  effectual  for  destroying  Rats." — 
R.  Marsh,  Little  Offley. 

Price  Is.  per  box,  Is.  2d.  with  postage.  Also  Mice  Poison  for  dressing  Corn 
Stacks,  etc.,  of 

SANFORD  &  SON,  SANDY,  BEDS. 

Liberal  Terins  to  Chciiiists. 

THE  GREATEST  CORN  REMEDY  OF  THE  AGE. 

PAINLESS  CORN   AND   WART   PAINT, 

(REGISTERED.) 

Used  and  recommended  by  the  faculty. 

This  valuable  preparation  totally  removes  hard  and  soft  Corns  and  Warts, 

leaving  the  part  healthy  and  free  from  pain. 

In  cases.  Price  l\d.  and  Ijl^d. 

I'UKI'ARKD    ONLY    HY 

J.   HARGREAVES   &.   SON,   Chemists, 

108,    FYLDE    ROAD,    PRESTON. 

Sample  free  by  post,  7A(Z. 
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DINNEPORD  &  CO., 

MANUFACTURERS   OF 

Horse-Hair  Friction  Gloves,  Belts,  Bath  Brushes,  Oxford, 
and  Cambridge  Pads,  etc.,  etc. 

In  white,  grey,  and  black  hair,  of  various  deprrees  of  hardness,  to  suit  the  most  delicate, 
without  risk  of  iujuiy  to  the  skin. 

^WHOLESALE    PRICE    LIST. 


LADY'S  AND  GENT'S  FLESH 
GLOVE  (in  Pairs). 

No.  1  size,  36s. ;  No.  3,  •10s. ;  No.  3,  42s. 
per  doz.  pairs.     Retail,  5.s. 


PRINCE  OV  WALES  BATH 
GLOVE. 

For  wet  or  dry  use.     21s.  per  doz.    Retail , 
2s.  6(!.  each. 


CLARENDON  FLESH  RUBBER.  ARMY  BATH  PAD. 

Hair  on  both  sides.     One  surface  is  soft,  the  For  wet  or  dry  use.    Hair  on  both  aides, 

other  hard ;  either  may  be  used  for  friction.  A  luxury  for  the  Bath.    12s.  per  doz. 

2is.  per  doz.    Retail,  3s.  Gd.  each.  Retail,  2s.  each. 

OXFORD  "WASHING  PAD. 

For  cleaning  and  softening  the  liands,  and  for  the  bath.    In  1  doz.  boxes;  8s.  per  doz. 
Retail,  Is.  each. 

ALEXANDRA  BATH     p— 

BRUSH.  I  

"  ^'^  •°°"~^_.  ALEXANDRA. 


handle.   24s.  perdoz.    Retail, 
2s.  6ct.  each. 


Hair  on  both  sides,  on  a  Iohl;    fe,-^,:^. 

St'r'^lliiif"'""'""''"'^'" 

CAMBRIDGE  PAD. 

Hair  on  both  sides ;  for  softening  the  hands,  and  for  the  bath,  12s.  per  doz.  Retail,  Is.  Gd.  each. 


THE  DEMIDOFF.  ^M 


42s.  per  doz.    Retail,  5s.  each,     ^^^ft^^^^^^^a 


FLESH  STRAP  OR  BiilL,T',  AND  BATH  STRAP. 

LiDlES'  quality,  light  hair  and  soft  pile.     Gknt's  quality,  black  or  grey,  and  pUe  of  various 
degrees  of  hardness.    42s.  per  doz.    Retail,  5s.  each. 

180,    NEW    BOND    STREET,    LONDON,    W. 

MANUFACTORY:   FOLEr  WORKS,  OGLE  STREET,  MARYLEBONE. 
Wholesale  Agents  :  MAW,  SON  &  THOMPSON,  11  &  12,  Aldersgate  Street,  E.G. 

X    X 
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COATE    &   CO., 
THE  LONDON  BRUSH  WORKS, 

AXMINSTER,    ENGLAND, 


IVORY,  BONE,  AND  WOOD  BRUSH  MANUFACTURERS, 

AND   PATENTEES   OF   THE 

WHITE  ENAMELLED  TOOTH  BRUSHES, 

Having  for  several  years  past  found  it  impossible  to  give  that  room  and 
accommodation  for  Packing,  Stamping,  Storing,  etc.,  which  their  growing 
business  requires,  as  during  the  past  year  or  two  they  have  been  favoured  with 
a  larger  supply  of  orders  than  ever  before,  and  although  they  often  hold  in 
Stock  from  Two  to  Three  Thousand  Gross  of  Tooth,  Hair,  Nail,  and  Cloth 
Brushes,  made  and  partly  made,  yet  from  the  limited  accommodation  which 
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their  Warehouse  afforded  they  were  unable  to  give  their  Customers  the  full 
benefit  of  that  Stock  in  the  due  and  prompt  execution  of  orders  in  reasonable 
time,  they  therefore  resolved  to  move  their  Warehouse  and  Offices  to  their 
newly-acquired  Freehold  Promises  at 

/cXMIJ^STER,    DEVOJ^SHIF^E 

(as  shown  on  opposite  page),  where  they  have  ample  room  for  training  a  sufficient 
.staff  in  that  special  technical  knowledge  so  requisite  for  their  peculiar  trade. 

And  they  have  reserved  land  for  the  erection  of  any  additional  Workshoj) 
accommodation  which  may  be  re(iuired  from  time  to  time,  and  are  fitting  up 
their  Factory  with  the  latest  improvements  in  all  that  relates  to  Toilet  Brush 
Manufacture. 

Chard  being  only  seven  miles  from  Axminster,  they  will  carry  on  their  Branch 
Works  at  Nimmer  Mills,  Chard,  as  heretofore.  But  all  Sales,  Orders,  and 
Correspondence  will  be  carried  on  at  and  from  Axminster. 

It  is  now  thirty-six  years  since  Coate  &  Co.  established  their  special  Factory 
for  the  manufacture  of  Tooth,  Hair,  Nail,  and  Cloth  Brushes  in 
London.  Since  that  time  the  smoke  in  the  atmosphere  has  so  increased  that  it 
has  become  impossible  to  produce  and  finish  their  style  of  Brushes  in  London, 
a  pure,  clean  atmosphere  being  indispensable,  which  they  find  herein  perfection. 
They  have  also  water  power  from  the  Eiver  Axe. 

In  order  to  meet  the  requirements  of  the  Trade,  when  Brushes  are  wanted 
by  return,  COATE  &  CO.  have  made  special  arrangements  with  MESSKS. 
BAKCLAY  &  SONS,  95,  Farringdon  Street,  who  will  hold  a  general  stock  of 
Coate's  well-known  Tooth  Brushes,  in  all  qualities,  and  supply  the  Trade  at 
C.  &  Co.'s  prices. 

But  in  all  cases  where  Brushes  are  required  to  be  stamped  with  Customer's 
name,  orders  will  be  received  and  executed  through  Messrs.  Barclay  &  Sons, 
or  by  Coate  &  Co.  direct,  with  as  little  delay  as  practicable. 

On  every  Wednesday  and  Saturday  Coate  &  Co.  send  to  their  London  Agents 
per  tonnage  rate  whatever  orders  they  have  ready  to  Carter,  Paterson  &  Co., 
Carriers,  Goswell  Eoad,  London,  who  deliver  each  order  free  of  cost  in  London 
to  whatever  wholesale  House,  Carrier,  Eailway  or  Shipping  Agent  their  customer 
may  order  then-  goods  to  be  sent  by;  and  goods  ordered  to  "wait  instructions 
for  forwarding "  will,  when  such  order  is  completed,  be  sent  to  the  Carriers, 
Carter,  Paterson  &  Co.,  London,  and  the  invoice,  with  post  card  enclosed,  sent 
to  customers  on  the  same  day  as  the  goods  are  sent  off  to  London.  Coate  &  Co. 
therefore  beg  customers,  on  receipt  of  invoice,'to  advise  Carter,  Paterson  &  Co. 
by  what  means  they  are  to  forward  the  Goods  on  to  them. 

With  these  increased  facilities  they  hope  still  further  to  merit  a  continuance 
of  the  favours  bestowed  on  them  tor  so  many  years  past ;  and  of  those  who 
require  but  have  not  got  the  Best  made  Tooth  Brush  we  respectfully  solicit  a 
small  trial  order  for  comparison  against  any  other  makers'  Tooth  Brushes  in 
the  world  for  style,  finish,  durability  and  reasonableness  of  price. 


WANTED.   -Special    Wholesale    Agents    for   Calcutta   and    Bombay, 

Madras   and    Ceylon,    New   York   and    Chicago. 

N.B.-LATE  OF  41,  LISLE  STREET,  LONDON. 
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EWBANK'S  EOYAL  PLATE  POWDEE, 

For  Silver  and  Electro  Plate. 

6d.  and  Is. 


F.   EWBANK  (Plate  Powder  Manufacturer) 

GOLD  MEDAL,  ADELAIDE,  1881. 


vESTABIiISKED  1824 


^   NEED'' 

PaLISHING  PASTE 


r^^F.TER     &CINC       IN     USE      fOR       OVER      SO       YEARS      tS     AC  K  NO  W  LE  0  CEI> 
^       >XO*.fi&.,TJifl    '  BESJ      CLEANER        AND        MLrSHER       OP     ^BR&SS-, 
.    -      *  COPPEC    \     BRITANNIA      METAL       *c^       8^'       ALSO 


A^B.— 500 


FURNITURE  POLIS 


^CFXyJ^TE  POy^BER    &?<:0* 


SHEFFIEI 


EPH  PICKERING  &  SONS,  Albyn  Works,  Sheffield. 

RIMMEL'S    NEW    SANITARY    PERFUMERY. 

RIMMEL'S  AROMATIC  OZONIZER,  a  frajfiant  powiicr  which, 
siiiijily  spie:i(l  on  :i  phitc  lu  aparnnt'iits  or  places  of  public  resort, 
evolves  the  rctreshinfr  and  bealLliy  emanations  of  the  Pine  and  Eucalyp- 
tus, and  produces  a  (pumtity  of  Ozone,  the  groat  air  purifier.  Its  clean 
and  portable  nature  renders  it  far  preferable  to  liquid  disinfectants.  In 
4-oz.  Tins,  Is.  ;  1-lb.  Tins,  'if-.  Od. ;  Spreading  Plate,  6d. 

RIMMEL'S  OZONIZED  EAU  DE  COLOGNE,  LAVENDER  WATER, 
or  FLORIDA  WAl'ER,  sjainkled  (in  :•  pail  luin<,'  up  in  the  air,  de.'-troys 
bad  smells  ami  noxinus  ellluvia  iu  sick  nioms,  closets,  etc.  Price  Js.  U(!. 
and  r,s.  per  Bottle;  Pad,  Is. 

RIMMEL'S  AROMATIC  OZONIZED  POCKET  CASSOLETTE,  to 
preserve  from  infection,  Gi!.     Sent  by  Post  for  7  Stamps. 
HeiaWeA  jd-o.specfuscs,  containing  certificates  and  testimonials,  sent  with  name  ani} 
address  to  every  •purchaser  of  3  dozen  Aromatic  Ozonizer,  Is.  size. 

BT   ALL    CHEMISTS   AND    DBt'GGISTS.      THE   USUAL    AT.LOW.ilTCB  TO  THE   TRADE. 


EUGENE  RIMMEL,  „.„.„. 


96,  STRAND,  LONDON. 


HELIOTROPE   SACHET  POWDER. 

A  very  pleasant  and  lasting  perfume. 
Wholemle,  in  ^-Ib.,  yb.,  1-lb.  Bottles,  at  lis.  per  lb. 


HALL'S  WOOD  VIOLET  PERFUME 

PATRONIZED    V.Y 

HER  ROYAL  HIGHNESS  THE  PRINCESS  OF  WALES. 

HER  ROYAL  HIGHNESS  PRINCESS  CHRISTIAN,  ETC. 

Retail  at  Is.  M.,  2s.  Cxi.,  is.  6d.,  Hs.  CuL,  IDs-.  VuL,  and  '21s.,  etc.,  jnr  Dottle. 

Pkoprietor— E.  R.  BIGGLESTON,  Chemist,  CANTERBURY. 
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OAKEY'S  SILVERSMITHS'  SOAP. 

(Non-Mkkcurial.) 
The  best  and  cheapest  article  for  cleaning  and  polishing  without  waste  or 
dirt,  silver,  electro-plate,  Britannia  metal,  tin,  zinc,  plate  glass,  marble,  gas 
globes,  lustres,  windows,  etc.     Tablets,  6d..  each. 

Guaranteed  perfectly  free  from  mercury  and  other  injurious  ingredients 
frequently  used  in  the  manufacture  of  ^^late  powder. 


OAKEY'S  WELLINGTON  KNIFE  POLISH. 

Prepared  expressly  for  the  Patent  Knife  Cleaning  Machines,  India  Rubber 
and  Buff  Leather  Knife  Boards.  Knives  constantly  cleaned  with  it  have  a 
brilliant  polish  equal  to  new  Cutlery. 

Packets,  3d.  each;  Tins,  6d..,  Is.,  2s.  6d.,  and  4s. 

OAKEY'S  WELLINGTON   BLACKLEAD 

Imparts  an  immediate,  brilliant,  and  lasting  polish  to  all  kinds  of  stoves,  iron- 
work, etc.     No  waste,  dirt,  or  dust  in  the  use,  adheres  at  once  to  the  stove. 
Solid  blocks,  Id.,  2d.  and  4d.  each,  and  Is.  boxes. 


OAKEY'S  POLISHING  PASTE, 

For  cleaning  brass,  copper,  tin,  pewter,  etc.,  etc. 
Tins,  Id.  and  2d. ;  Pots  6d.  and  Is.  each. 


OAKEY'S  FURNITTJRE  CREAM, 

For  cleaning  and  polishing  furniture,  patent  leather,  oilcloth,  etc. 
Glass  and  Stone  Bottles,  6d.  and  Is.  each. 


OAKEY'S  BRUNSWICK  &  BERLIN  BLACK, 

For  be;.utifying  and  preserving  stoves  and  all  kinds  of  iron  work. 
Bottles,  6d.,  Is.  and  2s.  each. 


WHOLESALE  : 

JOHN  OAKEY  &  SONS, 

Manufacturers    of     Emery,     Emery     Cloth,     Blacklead, 
Cabinet  Glass  Paper,  etc. 

WELLINGTON    EMERY    AND     BLACKLEAD     MILLS, 
WESTMINSTER-BRIDGE  ROAD,  LONDON,  S.E. 


Pri7P  Medals  Awarded  •  (PHILADELPHIA,  1876.    BOSTON,  1883. 
Prize  Medals  Awarded.  , London,  CRYSTAL  PALACE,  1884. 
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GOLD  MEDAL,  I <{m^Mr^==W^  \       AND  AT 
*.^/•^\y"-  PARIS,      Ikw  ml      ,4^^"  V PHILADELPHIA, 


E.  H.  THIELLAY'S 

EAD  FONTAINE  DE  JOUYENCE,  GOLDEN; 

OR,  GOLDEN  HAIR  FLUID, 

For  rapidly  changing  Dark  Hair  into  Flaxen  or  Sunny  Shades. 
N.B. — This  article  is  now  put  up  iu  round  bottles,  instead  of  iiat  squares  ;  the 
glass  is  extremely  strong,  hermetically  stoppered  (Patent),  and  calculated  to 
resist  the  strongest  possible  pressure  of  the  liquid  when  in  hot  climates. 

There  are  only  three  sizes  issued  at  present,  namely— 

Contents        63  grammes,     125  grammes,     250  grammes. 
Price  3|6  6/-  ro  6  per  bottle. 

Wholesale      2!'-  36/-  63,-  per  dozen. 

The  Contents  being  respectively  j'„,  J,  I,  of  a  litre. 

Subject  to  quantitative  discount. 


EAU    FONTAINE    DE    JOUVENCE 

IN   EVERY  SHADE. 

AuBUKN.  Dark.  Brown. 

Black.  Progressive.  Restorer. 

Eestaurative  and  Speciale. 
WHOLESALE  DESCRIPTIVE  PRICE  LIST  ON  APPLICATION. 


EUCALYPTIA. 
MOUSQUETAIRE. 
ARABIAN  FLUID. 


COMPANION. 
CREAM  OP  LILIES. 
AQUA  MYSTERIOSA. 


E.    H.    THIELLAY,    Parfumeur-Chimiste, 

CHARING  CROSS  HOTEL,  LONDON. 


EXPORT    MANUFACTORY    AT    NEW    CROSS,    KENT. 
BONDED    WAREHOUSE    AT    RED    LION    WHARF. 


Shippers  and  Merchants  supplied  on  the  usual  Ternis,  and  at  a 
considerable  reduction  for  extDort  in  Bond. 
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DR.  G.  H.JONES, 

SURGEON    DENTIST, 

May  be  consulted  from  10  to  5,  without  charge,  at  his  only  address, 

57,  GREAT  RUSSELL  STREET,  [3^^  Museum;-  BLOOMSBURY,  LONDON. 


DR.  G.  H.  JONES 

Has  obtained  the  hiKhest  award  at  the  Calcutta  (ireat  International  Exhibition, 
Gold  Medal  and  Diploma  of  Merit  for  Dental  Improvements  Patented  and  Pain- 
less System  of  Dentistry. 

DR.  G.  H.  JONES 

Has  obtained  the  liighest  award  at  the  Great  International  Exhibition,  New 
Zealand,  Gold  Medal  and  Diploma  of  Mei-it  for  Dental  Improvements  Patented, 
also  for  strength,  durability,  combined  with  lightness  and  for  Painless  Adapta- 
tion of  Prize  Medal  Teeth. 

DR.  G.  H.  JONES 

Has  obtained  the  Paris  Gold  Medal  and  Diploma  of  Merit  for  Dental  Improve- 
ments Patented  and  Painless  Adjustment  of  Artificial  Teeth. 

DR.  G.  H.  JONES 

Has  obtained  the  highest  award  at  the  Nice  Great  International  Exhibition 
for  Dental  Improvements  Patented,  and  for  his  Artificial  Teeth  fixed  without 

springs  or  wires. 

DR.  G.  H.  JONES 

Has  obtained  the  highest  award  at  the  International  Exhibition,  Amsterdam, 
for  Dental  Improvements  Patented  and  Artificial  Teeth  fitted  upon  atmospheric 

pressure 


DR.  G.  H.JONES, 

SURGEON     DENTIST, 

Will  forward  his  Illustrated  C4-page  Pamphlet  on  Painless  and  Perfect  Dentistry, 
gratis  and  post  free,  from  his  only  addi'ess, 

57,     GREAT    RUSSELL     STREET, 

(Opposite  the  British  Museum,) 

BLOOMSBURY,    LONDON. 
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JEWSBURY  &  BROWN'S 

ORIGINAL   AND    CELEBRATED 

ORIENTAL  TOOTH  PASTE 

Has  been  used  in  the  highest  circles  over  60  years  for  cleansing, 
beautifying,  and  preserving  the  teeth  and  gums  to  old  age. 

Sole  Proprietors  and  Makers,  JEWSBURY  &  BROWN,  Manchester. 
WHITE  &  SOUND  TEETH  INSUEED.       The  ORIENTAL  TOOTH  PASTE  is 

composed  ouly  of  vegetable  substances, 
blended  with  fragrant  compounds.  It  is 
distinguished  by  its  extiuordinary  efficacy 
in  icni  )ving  tartar,  insuring  to  the  teeth 
tlie  most  BEAUTIFUL  and  PEARLY 
W  ill  lllNESS,  and  inducing  a  healthy 
1  tiiii  of  the  gums.  The  ORIENTAL 
'loom  PASTE  gives  PECULIAR 
b  R  \GRANCK  TO  THE  BREATH,  and 
■will  piL serve  the  teeth  and  gums  to  OLD 
\(iE      L'ofs,  Is.  Gd.,  or  Double  Size,  2s.  6d. 

Kl  LI'S    PERFECT    IN   ALL    CLUrATES. 

Oh    \LL  Perfumers  axu  Chejiists. 
CAU  ['ION.-  Observe  the  name  and 
address  on  the  Pots,  also  the  Trade 
Muk   I  J.  &  B.  in  a  double  triangle). 
"Without  ttiese  none  are  genuine. 
Wholesale  and  Pi,etail  of  the  Sole  Pkoprietobs  and  Makers: 

JEWSBURY   &    BROWN,   Market  Street,   Manchester: 

and  of  (lU  Clu'iiii.-it:<  and  l(7(o/c.s((/c  II()use--<. 

~~~~         BEDDARD'S 

BELGRAVIA  TOOTH-PASTE 

(Registered) 

Is  entirely  different  from  any  article  of  the  kind,  very  much  liked  by  customers, 

a  most  effectual  dentifrice,  and  handsomely  i)ut  up  in  large  jars. 

ONE    SHILLING   EACH.     "Wholesale  of  all  Patent  Houses. 

Liberal  discount  to  large  buyers. 


Prepared  only  by  JOHN  BEDDARD, 

46,   CHURTON    STREET,  BELGRAVE    ROAD,   LONDON,    S.W. 

DR.   C.    R.    COFFIinI'S 

AMERICAN     DENTIFRICE. 


Prepared  only  by  WILLIAM  DARLING.  Chemist,  Manchester. 

May  be  had  from  S.  Maw,  Son  &  Thompson  ;  Barclay  &  Sons  ; 
F.  Newbery  &  Sons  ;  Sanger  &  Sons  ;  and  any  Wholesale  House  in  London. 


Price  2s.  per  tox,  and  family  jars,  10s.  each 
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IMPORTANT   TO  DENTISTS. 

The  GODIYA  MODELLING  COMPOSITION. 

Tho  above  Preparation,  since  its  introrhiction  in  1.S70,  has  acquired  a  world-wide  reputa- 
tion, and  is  used  by  the  Princii)al  Dental  Practitioners  everywhere. 

For  particulars,  see  the  "  Special  Anuouncement,"  interleaved  between  pages  CG  and  07 
of  the  British  JouriwlloJ' Dental  Science,  issued  on  January  loth,  ])rcsent  year.  Or  write  for 
same  to  the 

MANUFACTURER, 

JAMES  HINDS,  DENTIST,  COVENTRY. 

T..  h,'  lind  of  all  ,-,s;»-c(.,f,!c  Vcatnl  Drj.nfs  thrnv,,l,ntd  ihc  •myhl . 

AMERICAN    BAY   RUM, 

IMPORTED  AND  INTRODUCED  BY 

MICHAEL  E.  FOSTER, 

50,  BISHOPSGATE  WITHIN,    LONDON,    B.C. 


Retail 


Is.  &d.        Wholesale 
2s.  &d.  „ 

6s.  M. 


12s.  per  doz. 

20.S. 

50s. 


N.B. — To  Shippers  and  otJicrs  rcquirhu!  it  in  Bond,  M.  E.  F.  icill  he  happy  to 
forward  Special  Quotations. 

GEO.  CHRISTIE, 

Wire    Drawer,    GLASGOW. 


COPPER, 


FOUtKES:  CEMENT 

ASUSCDINALUHECOyERNMENT  MUSEUMS. 


IRON,    and    TINNED    BOTTLING    WIRES 
for  Home  and   Export. 

•  Suited  for  any  substance,  from 
[glass  and  china  to  leather, 
Jwood,  or  iron,  and  the  articles 
Ijoined  bear  washing  in  boiling 
Iwater. 


The  large  range  of  materials  to  which  this  cement  is  applicable,  its  transparency,  strength, 
and  facility  in  use,  and  the  readiness  with  which  it  adheres,  renders  it  without  doubt  THE 
MOST  USEFUL  EVER  INVENTED.  It  is  equally  applicable  to  articles  of  the  coarsest 
or  the  naost  delicate  construction. 

The  great  success  which  attended  its  introduction,  now  more  than  20  years  ago,  has  given 
rise  to  a  host  of  imitations,  under  as  many  various  titles,  some  of  these  being  of  an  ex- 
ceedingly crude  character,  and  most  unsatisfactory  to  both  vendor  and  buyer.  The  above 
celebrated  Cement  is  uniformly  prepared  and  neatly  put  up,  and  is  guaranteed  to  remain 
unchanged  in  any  climate. 

Professor  Ahcher,  Edinburgh. — "I  have  invnriahly  fo%md  yours  superior  to  all  others,  and 
have  c.vtcnsivehj  reconnaendcd  its  use  to  nil  in]!  friends." 

Sold  in  Bottles  at  6d.  and  Is.  (equal  to  3  of  the  small). 


TOTLETSt  NURSERY 

POW  D  E  R. 


Impalpable  and 
Delicately  Pekfumed. 


This  unique  Powder  possesses 
iohc  emollient  properties  of  ful- 
ller's  earth, free  from  colour,  and 
Iln  a  high  condition  of  purity. 

ISold  in  Boxes  at  Is.  and  6d. 

AVholesale  at  the  Patent  Medicine  Houses  and  Druggists'  Sundriesmen,  or  from 

W.  J.  FOULKES,  Pharmaceutical  Chemist,  Birkenhead. 
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20s.  for  a  QUAUTER-CASK,  i.e.,  12i  Gallons 
(Casks  free),  of 


BO  WOT  TimOWJk^^ 


^EOF 


SENT  FREE 
TOANYAbbRESS 


BDROUCH 


"  Mb.  Pkikk  Tyrf.b,  Sdiool  of  Cookery,  CnjstaJ  Palace,  S.E.     Jan.,  1883. 

"  Sir, — I  have  been  using  the  '  Borough  '  Ketchup,  and  am  very  pleased  with  it.  Its 
flavour  is  excellent  both  for  all  kinds  of  Savoury  Dishes  and  Soups';  and  I  most  certainly 
.should  advise  every  cook  and  housekeeper  to  use  it,  fob  I  hatb  n evee  mi;i  its  equal. — 
Yours  truly,  Maeian  Smithabd,  Lecturess  on  Cookenj. 

Chas.  G.  Foott,  Esq.,  M.D.,  of  Tullow,  Co.  Waterford,  in  a  letter  says  :  "I  shall  recom- 
mend it  to  parties  in  this  locality." 

Copy  of  Analysis,  June,  1882. 

"  The  sample  of  Ketchup  has  been  examined,  and  we  are  pleased  to  say  that  it  contains 
nothing  injurious  or  in  any  way  objectionable  to  the  constitution.  Remark, — Very  good." 
— Aiiti-Adidteration  Company. 

"  Your  very  excellent '  Borough '  Ketchup." — Madam  Bakbaka  "W.  Gothahj),  Lecturer  on 
Cooking  at  the  Alexandra  Palace,  N. 

Proprietor  of  a  large  Re.-staurant  in  Glasgow,  writing  on  August  18th,  1S32,  says :  "It 
pleases  very  well." 

A  Customer  at  Woodbridge  says  :  "  I  am  glad  to  tell  you  the  Ketchup  gives  great  satis- 
faction." 

A  firm  at  Newcastle  in  August,  18S2,  wrote  as  follows  :  "  We  have  the  sample  yet,  and 
find  it  keeps  well." 

A  customer  at  Ramsgate  on  July  4th,  1882,  in  writing  about  the  Ketchup  used  these  words : 
"  f  must  say  it  is  excellent." 

A  Gentleman  at  Yalding,  after  receiving  a  cask,  in  September,  1882,  wi-ites  :  "I  am  very 
pleased  with  your  '  Borough'  Ketchup,— will  answer  every  purpose  I  want  io  for." 

A  Chemist  at  Oxford,  June  7th,  18S2,  writes :  "I  am  very  pleased  with  the  Ketchup, — 
have  just  used  it  in  making  some  Sauce.    It  is  first  rate." 

A  Chemist  at  Haslingden,  August  2nd,  1882,  writes :  "The  Ketchup  has  suited  me  well, 
and  I  shall  certainly  write  for  more  when  requiring  it." 

A  Grocer  at  Yarmouth,  November  11th,  1882,  writes:  "Your  Ketchup  gives  general 
Batisf  action." 

A  Chemist  at  Machynlleth,  July  2Sth,  1832,  writes  :  "The  Ketchup  I  had  from  you  last 
week  is  excellent,  I  am  quite  pleased  with  it." 

"  Will  no  doubt  command  the  favourable  attention  of  connoisseurs." — The  Medical  Press. 

"It  is  the  best  I  have  ever  tasted." — Dr.  Lothiax,  Glasgow. 


Sam]de  Free,  Carriaiie  Paid,  to  any  Addrois  \ii«iii  aiipJ i.-ation  to 

PETER  TYRER,  70,  LONG  LANE,  BOROUGH,  LONDON. 

CniEF  AfJENT  For.  Scotland — 
J.  C.  GALLO^YAY,  115,  WEST  NILE  STEEET,  GLASGOW. 
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PRIZE  MEDAL, 
INTERNATIONAL  HEALTH  EXHIBITION,  1884. 


Fry's  Cocoa 

Extract 


GUARANTEED 
PURE 


"  If  properly  prepared,  there  is  no  nicer  or  more  wholesome  pre- 
paration of  Cocoa." — Dr.  Hassall. 

"Pure    Cocoa,    from    which    a    portion    of    its    oily   ingredients    has 

been  extracted."— Chas.  A.  Cajieeox,  M.D.,  F.E. C.S.I. 
"  It  is   strictly  pure,  and   well    manufactured   in   every  way." 

— W.  W.  Stoi.dart,  F.I.C,  F.C.S. 


TWENTY  INTERNATIONAL  MEDALS 

awarded  to 

].  S.  FRY  &  SONS,  Bristol,  London,  and  Sydney,  S.S.W. 

SCHWEITZER'S  COCOATINA. 

Anti-Dyspeptic  Cocoa  or  Chocolate  Powder. 

GUARANTEED  PURE  SOLUBLE  COCOA  of  the   Finest  Quality, 
without  Sugar  or  any  Admixture. 


The  Faculty  pronounce  it  "  the  most  nutritious,  perfectly  digestible  beverage  " 
for  Breakfast,  Luncheon,  or  Supper,  and  invaluable  for  Invalids  and  Children, 

Cocoatina  is  the  highest  class  of  Soluble  Cocoa  or  Chocolate, 
with  the  excess  of  Fat  extracted  Mechanically. 

Being  all  Cocoa  it  is  four  times  the  strength  of  preparation:* 
thickened  yet  weakened  with  arrowroot,  starch,  etc.,  and  in 

reality  cheaper  than  such  mixtures. 
Made  instantaneously  with  boiling  water,  a  teaspoonful  to  a 

breakfast  cup,  costing  less  than  a  halfpenny. 
It  keeps  for  years  in  all  climates,  and  is  palatable  without  milk. 
In  air-tight  tin  canisters  at  \s.  6(7.,  3s.,  ^.^.  (jd.,  etc.,  by 
Chemists  and  Grocers. 

H.  S.  &  Co.s  GUARANTEED  PURE  FILTERED  COCOA 
BUTTER  is  the  best  for  all  Medical  purposes. 


H.  SCHWEITZER  &  Co.,  10,  Adam  Street,  Adelplii,  London,  W.C. 

AND   ALL    WHOLESALE    HOUSES. 
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MARIL'S  FINE  COGNAC  BRANDIES: 

*      Carte  Bleue 4  years  old. 

**       „      d'Or 7      „       „ 


***      „      Blanche      10 


Wholesale  Agents  :-W.  H.  CHAPLIN  &  CO.. 

r    10,   VILLIERS    STREET, 
LONDON:   ]  and 
t  39  AND  40,  MARK   LANE. 

BINGLEY'S  SUPERIOR  GINGER  ALE 

Has  proved  a  Great  Success. 

LARGE  NUMBERS  of  CHEMISTS  NOW  FIND  a  READY  SALE  for  it 

Those  who  have  not  yet  tried  it  are  respectfully  invited  to  send  for  Samples, 
which  will  be  supplied  gratis. 

'■  Price  Lists,  copies  of  Testimonials,  etc.  on  application  to 
J.  BINGLEY,  ANALYTICAL  CHEMIST,  NORTHAMPTON. 


Uo.  11,  Little  Stanhope  Street,  Mayfair,  London,  W.  (top  of  Down  Street,  Piccadilly). 

V,c<j:  rcsi)ectful!y  to  call  the  nttcntion  of  the  Trade  to  their 

SPECIiALTIES    FOR    INVALIDS. 

CONSISTING    OF 

CONCENTRATED  BEEF  TEA,  MUTTON  AND  CHICKEN  BROTHS,  etc. 

ESSENCE  OF  BEEF,  MUTTON,  VEAL,  AND  CHICKEN. 

BEEF-TEA  JELLY  AND  FIBROUS  EXTRACT  OF  BEEF. 

TURTLE    SOUP    AND    JELLY,    AND    CALF'S    FOOT    JELLY      (prepared 
expressly  for  invalids). 

SAVOURY  MEAT  LOZENGES. 
E.i'tracf,  fromthc  Briiitih  Medical  Journal,  21st  and  28th  November,  187-1.— The  preparations 
•manufactured  by  Messrs.  Brand  &  Co.,  of  No.  11,  Little  Stanhope  Street,  Mayfair,  London, 
jind  known  as  "CONCENTRATED  BEEF  TEA"  and  "  ESSENCE  OB'  BEEF  "  respectively, 
are  already  largely  used  by  leading  medical  practitioners  in  the  metropolis.  The  first  is  lor 
ordinary  use,  the  second  is  more  especially  suited  for  very  delicate  stomachs  and  for  in- 
valids. They  are  prepared  with  great  care  from  English  meat  of  good  (juality,  and  in 
delicacy  of  flavour,  the  lluid  extract  (Essence  of  Beef)  is  well  known  by  London  Physicifins 
to  be  a  preparation  on  which  they  can  entirely  rely.  Ilenee  the  favour  which  it  has  met, 
and  our  reason  for  mentioning  now  with  ai)proval  the  samples  submitted  to  us. 

Caution.— Beware  of  Imitations. 

Each  Tin  or  Skin  manufactured  by  B.  &  Co.,  bears  their  Signature  and  Address  as  above 
on  the  Label,  without  which  NONE  ai-o  genuine. 

Sold  by  Messrs.    DUNCAN",  FLOCKHABT  &  Co.,  52,  North  Bridge, 
Edinburgh,  and  by  all  Chemists  and  Druggists. 
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BURROW'S 

MALVERN  WATERS. 

W.     &    J.     BURRQ^V,     Malvern. 

S  1E3L  :HS  Xji  f*.Z^  J2tf  C3-  JBJ  £i.. 

The  Table  Water — ad  lib. — with  connteractinp  proportions  of  Mnprnesmn  and  Iron  Carbon- 
ates. In  noticing:;  this  water,  the  Chemist  and  Drugijlst  VLiidMimml  Waiev  Tradi:  fit'uieic,  not 
only  draw  the  attenticm  of  Chemists  to  it  in  a  jiecuniary  sense,  but  add  the  following  opinion, 
that  "  The  water  i(sc!/has  sufBcient  inirinsic  virtues  to  support  judicious  pushing;  and  is, 
doubtless,  as  good  as  many  of  the /orciyn  Zifjuiels  which  the  English  public  so  confidingly 
imbibe." 

New  Terms  to  Trade,  Show  Cards,  Analyses  and  Testimonials,  apply  to — 
THE  SPRING.  SHELFANGER.  DISS. 

PURE  AERATED  WATERS, 

T«    &   F«    J«    TAYLOR, 

Estnhlinhed  1S35. 

PULLNA    BITTERWATER, 

BOHEMIA. 

THE   OLDEST   AND    BEST   SPRING. 

ANTOIST   ULBRICH. ^_ 

KANGRA    VALLEY 

INDIAN  TEA  GROWERS'  ASSOCIATION 

11,  PANTON  STREET,  HAYMARKET, 

(Late  of  7,  NEW  COVENTRY  STREET,  LEICESTER  SQUARE,  W.) 

PROSPECTUS. 

The  Object  of  the  Planters  who  have  formed  this  Association  is  to  establish  a  business  for 
the  direct  supply  of  Tea  from  the  Plantations  of  the  Kangra  Valley  to  the  public. 

The  distinctive  feature  of  the  business  is  that  the  Tea  is  delivered  to  consumers  in  the 
original  one  pound  tinfoil-lined  parcels  in  which  it  is  packed  in  the  Valley,  and  it  is 
guaranteed  to  be  absolutely  pure. 

Vide  "Medical  Times,"  June  7th,  1881. 

"  iNTBBNAHOIf  AL   HBA.ITH  ExHIBIHOy. 

1.  Kangba  Valley  Tea,  Orange  Pekoe,  price  4,'-  per  lb. 

2.  Kangba  Valley  Tea,  Pekoe,  price  3/-  per  lb. 

Both  these  samples  are  high-class  Teas,  but  although  there  is  no  less  than  II-  per  lb. 
difference  in  price,  neither  analysis  or  taste  differentiates  them  in  the  same  degree ;  the 
higher  is  a  little  more  astringent  and  nitrogenous  than  the  lower,  but  the  flavour  of  the 
Pekoe  was  preferred  hy  all  the  people  to  ivhom  it  was  submitted. 

3.  The  third  Tea,  named  Pkkoe  of  Souchong,  price  2/6,  gave  when  examined  in  the  same 
way: — Theine,  •Olii  gram;  Tanin,  '090  gram;  Total  Extract,  •22  gram;  Ash,  •01.  It  is 
thus  considerably  weaker  in  all  conditions  extracted  by  water,  but  it  is  an  excellent  flavour 
and  is  about  the  best  2/6  Tea  the  writer  has  ever  examined." 


These  Teas,  retailing  respectively  at  4'-,  3/-,  and  2/6,  can  be  purchased  in  any  quantity, 
either  direct  from  the  Store,  11,  Panton  Street,  or  from 

Messrs.  BARCLAY  &  SONS,  95,  Farringdon  Street, 

Agents^to  the  Association,  from  vihom  Show  Cards  can  be  had  on  applisation. 


Special  terms  granted  to  all  Chemists  and  Druggists,  to  whom  tho  Teas,  on  account  of 
their  absolute  purity,  are  particularly  recommended. 
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MILLS'    BOURNE   WATERS. 

^g  special  gippoinlincnt     .fejS^       ^°  f  •l'^-|i-  ^I«  .?1"''C  of 

TH:E1      r3XJI?,EST       W^^TEK,      Ilsr       ElTC3-L-A.3SriD, 

Soda,  Seltzer,  Potash,  Lemonade,  LitUia,  and  Aerated  Waters.  Prepared  with  the  cele- 
brated Artesian  Well  Wafer,  from  a  great  depth,  neither  cisterne<l  nnr  exposed  to  the 
atmosphere,  and  FREE  FROM  ALL  CONTAMINATION.  Terms,  Price,  and  Agents 
appointed  upon  application  to  R.  M.  MILLS  &  CO.,  Manufacturers,  Bourne. 

Lo?fDON  Agents. — Messr.s.  Drsox  &  Arkinstai.l,  Chemists,  21,  Gloucester  Road,  South 
Kensington;  Mr.  E.  C.  Pehks,  Chemist,  1,  Sloaue  Square;  Messr.s.  Padgktt  &.  Soif,  Wine, 
Merchants,  27,  Motcombe  Street;  :\ressrs.  J.  Hardy  &  Co.,  Chemists,  42,  Fenehurch  Street, 
Corner  of  Mincing  Lane  ;  Messrs.  Ingham  &  Royle,  Queen  Victoria  Street. 


EATHLY 


Is  an  absolutely  pure  and  sparkling  Table  Wafer. 

LONDON  AGENTS: 

MESSRS.    W.     BEST    &     SONS, 

22,  Henrietta  Street,  Cavendish  Square,  W. 

KOYAL     GEKMAN    SPA, 

QUEEN'S    PARK,    BRIGHTON. 

UNDER  THE  PATRONAGE  OF  HER  MAJESTY.  ESTABLISHED  i825. 


STRUVE    &    CO., 

THE  ORIGINAL  AND  ONLY  GENUINE  MANUFACTURERS  OF 

BRIGHTON  SELTZER  WATER  AND  OF  PYRO- 
PHOSPHATE OF  IRON  WATERS. 

The  pnrest,  most  delicious  and  most  refreshing  of  aB  Tonic  Waters,  prepared  with 

Distilled  Water. 

"They  have  the  advantage  of  certain  and  invariable  composition." — Lancet. 

"Long  use  establishing  their  excellence  bej-ond  doubt." — Morning  Post. 

"  Highly  appreciated  as  the  best  article  which  it  is  possible  to  turn  out." — ^loni  ing  Post. 

"21',  Eatow  Place,  BBiGnxov. 

"  Gentlemen, — Your  Pyrophosphate  of  Iron  Water  is  not  only  an  excellent  tonic,  but  is 
also  a  very  delicious  and  refreshing  beverage  for  ordinary  use,  both  for  invalids  and 
delicate  persons  generally.  Moreover,  in  drinking  it  one  feels  the  comforting  c(]nGdenee 
that  being  prepared  \Yith  distilled  tvateb  one  riuis  no  risk  of  being  half  poisoned. 

"  Believe  me,  yours  very  truly, 

"  Messrs.  Btruve  &  Co.  S.  Ijaiikeb,  M.D." 
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W.  J.  BUSH  &  CO., 

DISTILLERS    AND    IMPORTERS    OF 

ESSENTIAL  OILS  AND  FRUIT  ESSENCES, 

AND  THE  INVENTOES  OF  SOLUBLE  ESSENCES. 

ESSENCE    LEMON    "SPECIALTY." 
The  only  pure  Essence  imported,  made  at  our  Works  at  Sicily. 

ESSENCE    GINGER    ALE, 

FOR     WINTER     DRINKS. 
TOIVIC     li:>Ci>!i»K%Ci:,     FOR     BITTER     ITATKR. 

SOLUBLE    ESSENCE    LEMON, 

gdtiiii  liiiiii  iwiii. 

SOLUBLE    ESSENCE    OF    PEPPERMINT. 
BEWARE  OF  SPURIOUS  IMITATIONS. 

W.  .1.  B.  &  CO.  caution  the  ti'.ade  against  the  so-called  Soluble  Essences  now  so  frequently- 
offered  for  sale,  which  are  nothing  more  than  mere  tinctures,  and  although  offered  at  lower 
prices,  cost  five  or  six  times  as  much  in  use,  whilst  imparting  a  strong  medicated  flavour. 

W.  J.  B.  &  Co.  further  beg  to  inform  their  friends  that  aerated  drinks,  as  Pale  Ale,  Hore- 
hound  Beer,  etc.,  made  from  their  soluble  essences,  are  exempt  from  Excise  regulations. 

NONE    OTHERS    ARE    GENUINE. 


OA-XTTIOlSn 

GUM      EXTRACT      (French  Cream). 

PROTECTED  BY  ROYAL  LETTERS  PATENT. 

For  producing  a  Permanent  Head  of  Creamy  Richness  on 
Ginger  Beer,  Ginger  Ale,  Lemonade,  and  other  Aerated  Bever- 
ages ;  also  on  Beers,  Ciders,  Wines,  etc. 

All  persons  infringing  the  aoove  patent  will  be  proceeded  against, 
and  those  who  give  information  of  such  infringement  will  he 
liberally  rewarded. 

W.  J.  BUSH  &  CO., 

20  to  23,  ARTILLERY  LANE,  BISHOPSaATE,  LONDON,  E. 
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NATURAL  MINERAL  WATERS, 

DIRKCT    FROM    THK    SPHXNGS. 


ADELHEIDSQUELLE. 

APOLLINAEIS. 

BIEMENSTOBP. 

BONNES. 

CAELSBAD. 

CONDILLAC. 

CONTEEXEVILLE. 

EMS. 

FACHINGEN. 

FEIEDEICHSHALL. 

HAEEOGATE. 

HOMBUEG. 

HUNYADI  JANOS. 

KISSINGEN. 

KREUZNACH. 

MAEIENBAD. 


MISSISQUOL 

OEEZZA. 

PULLNA. 

PYEMONT. 

ST.  GALMIER. 

ST.  MOEITZ. 

SARATOGA. 

SCHWALBACH, 

SCHWALHEIM. 

SELTZEE. 

SPA. 

VALS. 

VICHY. 

WILDUNGEN. 

WOODHALL. 


MINERAL  SALTS,  SOAPS,  PASTILES,  ETC. 


West  End  Agents  for 

STRUVE   &   CO.'S   ARTIFICIAL    MINERAL    WATERS, 

PEEPAEED  AT  THE  EOYAL  GEEMAN  SPA,  BEIGHTON, 
And  Sole  London  Agents  for  the  celebrated 

AERATED    WATERS,   PREPARED    BY    R.   ELLIS 
&  SON,  RUTHIN. 


fmporltrs  cf  €mx  be  Cologne,  g^vqudntpbij,  WHixtB, 
Spirits,  mxii  i^iqucurs. 


PRICE     LISTS,     TERMS,    AND     PAMPHLETS,    FREE     ON 
APPLICATION. 


WILLIAM  BEST  &  SOUIS, 

22,  HENFvIETTA  ST.,  CAVENDISH  SQUARE, 
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NATURAL  MINERAL  WATERS  OF 

VICHY. 

Property  op  the  French  Government, 

CELESTINS. — The  water  of  this  spring  is  very  agreeable,  sparMing,  and 
slightly  acidulated.  Remedy  for  Complaints  of  the  Kidneys,  Gravel,  Goi;t, 
Diabetes,  Eheumatism,  etc. 

HAUTERIVE. — This  spring  contains  a  great  quantity  of  carbonic  acid,  and 
is  especially  recommended  as  a  table  water. 

GRANDE-GRILLE. — For  Complaints  of  the  Liver  and  Biliary  Organs,  In- 
digestion, etc. 

HOPITAL.— For  Stomach  Complaints,  etc. 

VICHY  WATERS  are  jileasant  to  the  taste,  and  may  be  drunk  pure  or 
mixed  with  Wines  or  Spirits. 

CAUTION.— Set-  that  the  name   of  the  x>arilcidar  Water  required  is 
on  the  capsule. 


VICHY  DIGESTIVE   LOZENGES. 

Manufactured  from  the 

Salts  Extracted  from  the  Mineral  Waters  of  Vichy. 

The  Yiehy  Lozenges  should  be  taken  by  those  persons  whose  digestion  is 
difficult,  painful,  or  laborious.  In  cases  of  slow  or  difficult  digestion,  a  few  of 
the  Lozenges  should  be  taken  before  each  repast. 

The  Lozenges  are  flavoured  with  peppermint,  lemon,  vanilla,  rose,  orange 
flowers,  or  anisette. 

VICHY  SALTS  FOR  BATHS.— In  Packets  sufficient  for  one  Bath. 

VICHY  BARLEY  SUGAR.— An  excellent  digestive  bonbon. 


Wholesale  Depots  : 

INGRAM  &  ROYLE, 

52,     FARRINGDON     STREET,     E.G. 
AND  AT  LIVERPOOL  AND  BRISTOL. 

Gallais  &  Co.,  27,  Margaret  Street,  Rc.srent  Street;  Burgoyne,  Burbidges  &  Co., 
16,  Coleman  Street ;  Hooper  &  Co.,  7,  Pall  Mall  East ;  Best  &  Sons,  22,  Henrietta 
Street,  Cavendish  Square ;  Evans,  Lescher  &  Evans,  60,  Bartholomew  Close ; 
Schweppe  &  Co.,  51,  Bemers  Street,  W.  Dublin: — A.  &  E.  Thwaites  &  Co. 
Glasgo^c  : — Alexander  Brown  &  Co.,  10   Princess  Square,  Buchanan  Street. 

Y    Y 
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EUGENE    GERAUT    &    CO., 

PATENTEES   ASD   irANUFACTURERS   OV 

SODA-WATER    MACHINES, 

Filling   Machines,   Syphons,   Seltzogenes,   etc. 
SYPHONS 

In  White,  Amber,  Blue,  or  Green  Bottles.  Made  of  Pure 
English  Block  Tin.  Tops  warranted  free  from  Lead.  Will 
retain  their  brilliant  polish. 

WHOLESALE    PRICES. 
Short  Levers,  22/0  per  dozen  nett ;  Cap  or  Piston  Tops. 
Long  Levers,  24./-  per  dozen  nett ;  Cap  or  Piston  Tops. 
Nickel-plated  Top,  3/-  per  dozen  extra. 
Strongly  Silver-plated  Top,  from  8/-  per  dozen  upwards. 
Customer's  Name  Stamped  on  the  Metal  Tops  free  for  One  Gross. 
Names  and   Trade  Marks  Ornamentally  Engraved  on  tlie 
Bottles  by  the  Acid  Process,  from  l\d.  to  2d.  each  extra.    Each 
Syphon  thoroughly  tested  before  being  sent  out. 
Samples  Sent  on  Application. 


SODA-WATER  MACHINERY,   GENERATORS, 
WASHING  VESSELS,  AND  GASOMETERS. 

From  £40  to  £120  (See  our  Catalogue). 

£  s.  d. 
Syphon  Filler 4  10    0 

Ditto,  with  Syruping  Machine  combined  .  15  15  0 
Bottling  and  Corking  Machine .        .        .        .      7  10    0 

Ditto,  with  Syrup  Dosing  Machine  combined   15  15    0 

GUN    METAL   SYRINGE, 

strongly  Silver-plated,  for  introducing   Syrup  into   Syphonp, 
15/-  each. 

EUGENE   GERAUT  &   CO.'S 
NEW   PATENT   LEVER   SELTZOGENES, 

For  the  immediate  production  of  Eau  de  Vichy,  Soda  Water,  Spark- 
ling Lemonade  and  Aerated  Waters. 

WHOLESALE    PRICES  AS    FOLLOWS: 

s.    d.  s.    d.  s.   d. 

Three  pint,  wire   13    0  [  Five  pint,  wire  18    0  I  Eight  pint,  wire  30    o 

Three  pint,  cane   13    6  |  Five  pint,  cane   19    0  |  Eight  pint,  cane  32    0 

Three  pint  strongly  silver-plated  Tops  and  richly  decorated  Porcelain 

Stands,  each  30|- 

Five  pint  ditto,  38/- ;  Eight  pint  ditto,  48/- 

IMPORTANT  NOTICE. 

For  Orders  of  three  we  allow  15  per  cent.    Large  discount  allowed 
off  quantities  ujiwards. 
Strongly  silver-plated  Top,  5/-  each  extra. 

Powders  for  the  above:  Per  doze  il'boxes.        "^''"s^^- 

'^^Q*^^l'^>^^^     Three-pint  size,  in  handsome  labelled  boxes  21. s.  Oci.    . 
ffi?0->?i<5<>^    Five-pint  ditto  ditto  30s.  Od.    . 

Eight-pint  ditto  ditto  51s.  Od.    . 

LiBBBAL  Discount. 

Our  well-Tcnown  Seltzogenes  are  improved  yearly,  and  have  alrcadij  utood 

a  public  test  of  upwards  of  Tn'cnty  Years,  and  are  aclcnowled'jcd  as  the 

VERY  BEST. 

BEST  SYRUPS,  warranted  to  be  made  of  the  choicest  and  finest  fruns, 

specially  prepared  to  be  used  with  our  celebrated  Seltzogenes,  are  supplied  by  us. 

Illustrated  Catalogue  on  Application. 
Odb  Ohlx  Addbssb  18 

139   and  141,  FARRINGDON  ROAD 

(lately  called  1  and  2,  CORVOUATION   VUILVIXGS,  FAnRINGDON  ROAT)\. 
Established  I  LONDON,    E.C  since  1853 


!r  doieu  boxes, 
18s.  iid. 
2(is.  Od. 
41s.  Gd. 


ADVKIM'ISEMENTS. 
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SODA-WATER  MACHINERY  AND  ALL  APPLIANCES 

FOR    TllK    .MA.NL'K.\('TU1!K    (.)K.  'L'llK    HKaiKST  CLASS   OK 

SODA,  POTASS,  SELTZER, 

CARRARA,  LITHIA, 

MAGNESIA, 

AND  TONIC  WATERS,  ETC. 

LEMONADE,  GINGER  BEER 

OR  ALE,  ORANGEADE, 

NECTAR, 

CHAMPAGNE  CIDER, 

FRUIT  CHAMPAGNE,  ETC. 

Prize  Medals  : 

Cape,   1877  ;  Paris,   1867,   1878  ; 

Highest  Award,  Sydney,   1879-80 

London,   1862,    1873,   1874; 

Vienna,    1873;    Philadelphia,    1876;" 

Four  First  Class  Certificates  and  Prize 

Medals,  Calcutta,  1884.         i 

Thc^c  arc  the  .sa/nc  for  (unj  nize  Mncldne. 

£   «.  d 

Buttliug  Apiiaratus  for  Corked  Bottles        ...      9    9    ( 

for  Patent  Bottles  with  I 

Syrup  Pump  .../ 

,,  ,,  with  Syrup    Pump  for } 

Cliampagne  Bottles.../ 

,  ,,  with   Syrup  Pump  for ) 

Syphou  Bottles        ...  J 

The  above  quantities  are  for  Lemoiiadc  and  other  Saccharine  Drinks ;  if  for  Splits,  reckon 
double ;  if  for  a  very  highly  charged  Soda  Water,  reckon  half. 

Our  Machines  are  universally  adopted  throughout  the  world  for  the  manufacture  of  all 
kinds  of  Aerated  Drinks,  whether  in  bottles,  syphons,  or  counter  fountains.  There  are  in 
England  alone  over  2,000  factories  where  our  Machinery  is  in  use.  They  are  the  simplest, 
safest,  and  cheapest  for  the  purpose,  and  produce  a  highly  charged  gaseous  water  free 
from  metallic  or  foreign  contamination. 

These  Machhies  are  all  packed  without  taking  apart,  and  can  be  set  to  work  immediately 
on  arrival.    Many  of  our  Machines  have  been  in  constant  u  >c  lor  forty  years  without  requir- 
ing any  repairs.    Recipes  and  every  information  given  for  mnnufacturing  all  the  above 
Drinks,  so  that  the  most  inexperienced  can  at  once  produce  Waters  of  the  highest  class. 
Inventors  of  Fruit  Champagne.  Sample  Case,  containing  1  dozen,  forwarded  for  6s.6d. 

THE    "LONDON-MADE"    SYPHON   BOTTLE. 

PRICES.— Quart  size,  22s.  per  doz. ;  Pint  size,  21s.  per  doz.,  by  the  gross. 

No  chnrijc  for  iiackiicj  if  ovdcrcd  in  Bin  C'«.st\s-,  lis.  Od.  each,  hohUntj  1  i/o:t-)i. 

The  high  reputation  this  bottle  has 
achieved  is  due  to  the  fact  of  its  being  in 
every  particular  the  most  perfect  yet 
introduced,  and  when  compared  with 
others  in  the  market  it  stands  pre-eminent. 
It  is  the  most  simple  in  its  working  parts, 
therefore  the  least  liable  to  get  out  of 
order ;  it  is  the  most  easily  opened,  the 
lightest  pressure  on  the  handle  being 
sufficient;  it  produces  a  more  highly 
charged  gaseous  water  than  is  usually 
obtained  from  syphons;  it  compares  most 
favourably  in  appearance  with  any,  and 
the  metal  top  being  entirely  free  from 
lead,  the  prejudice  against  syphon  drinks 
is  at  once  removed,  as  the  liiiuid  passes 
over  pure  tin  only. 

Illustrated  Catalogue  forwarded  Free. 

SoU  A<jent.</or  Coder .s  Patent  Bottles— the  bcst/o/-  Aerated  Waters. 

BARNETT    &    FOSTER, 

25n,    eagle    wharf    ROAD,    NEW    NORTH     ROAD     LONDON,    N 
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ADVERTISEMENTS. 


HAS   EECEIYED   AT   THE 


INTERNATIONAL  HEALTH  EXHIBITION, 

LONDON,    1884, 

THE  HIGHEST  AWARD 

OVER    ALL    OTHER   MINERAL    WATERS, 

NATURAL   AND  ARTIFICIAL. 

"  APOLLIXARIiS  reigns  alone  among  Natural  Dietetic  Waters. 
Its  numerous  competitors  appear  to  have,  one  after  another,  fallen 
away."' — British  Medical  Journal,  May  Z\st.  1884. 


"  The  Richest  Natural  Aperient  Water." 

Baron  Liehig. 

"  Most  pleasant  to  the  palate." 

Professor  voii  Nusshatim,  Munich. 

"  Free   from    the    defects  incidental   to    many  other  Hungarian 
Bitter  Waters." 

British  Medical  Journal,  oOth  Aug.,  1884. 

"  For  about  ten  years  I  have  prescribed  Hunyadi  Janos  Water 
wherever  a  purgative  is  required  of  prompt,  safe,  and  measured 
action." 
Jacoh  Moleschott,  Frofessor  of  Fhysioloijij,  Borne,  19th  May,  1884. 


The  N.niE  of 

THE  APOLLINARIS  COMPANY,   LIMITED, 

On  the  Label  Secures  Genuineness. 


INDEX  TO  ADVERTISEMENTS. 


fume,  etc 


Altschul  (Dr.),  Professor  of  Elocution  (Impediments  of  Speech  Removed) 

Andrew  &  Co.'s  Stockport  and  Bisschop  Gas  Engines 

Apollinaris  and  Hunyadi  Janos  Mineral  Waters 

Attfield's  (Dr.)  Chemistry,  General,  Medical,  and  Pharmaceutical 

Barnett  &  Foster's  Soda-Water  Machinery  and  all  Appliances,  etc 

BaiTon,  Squire  tfcCo.'s  Drugs,  Chemicals,  and  Pharmaceutical  Preparations 

Beale's  (Dr.  L.  S.)  Works  .... 

Beasley's  (Mr.)  Works        .... 

Beddard's  Belgravia  Tooth  Paste       .... 

Benger's  Preparations  of  the  Natural  Digestive  Ferments 

Best  &  Son's  Natural  Mineral  Waters 

Biggleston's  (E.  E.)  Heliotrope  Sachet  Powder,  Violet  Per 

Bingley's  Superior  Ginger  Ale  . 

Bowerbank's  Pure  Spirits  of  Wine,  etc.     . 

Brand  &  Co.'s  Speciahties  for  Invalids 

Brecknell's  Skin  Soap        .... 

Brewer  &  Marston's  Chemical  Food,  Pharmaceutical  Preparations, 

British  Lying-in  Hospital  School  of  Midwifery . 

Bullock's  Pepsina  Porci  and  Acid  Glycerine  of  Pepsine 

Burgess,  Willows  &  Francis,  Drugs,  Chemicals,  etc. . 

Burrough  (J.)  &  Co.'s  Specially  Pure  Spirits  of  Wine 

Burrow's  Malvern  Waters 

Bush,  W.  J.  ct  Co.'s  Essential  Oils  and  Fruit  Essences 

Carr  (W.  Graham)  &  Son's  Cod-liver  Oil,  etc. 
Central  School  of  Chemistry  and  Pharmacy 
Chavasse's  (Mr.)  Works     .... 
Chiswick  Soap  Company's  Imperial  Soft  Soap 
Christie  (G.),  W^u-e  Drawer 

Christy  (Thos.)  &  Co.'s  Fluid  Extracts  and  Menthol  Cone 
Churchill's  (J.  &  A.)  Books  for  Pharmaceutical  Students 
Churchill's  (J.  &  A.)  Technological  Handbooks. 
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etc. 
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INDEX    TO  ADVERTISEMENTS. 


Coate  &  Co.'s  London  Brush  Works,  Axminster 
Cooley's  Cyclopaedia  of  Practical  Eeceipts  . 
Cowan's  (W.)  Vaccination  Shield 
Cox  &  Co.'s  Tasteless  Pills         .... 


Darling's  (W.)  American  Dentifrice  (Coffin's)    . 

Dinneford  &  Co.'s  Horsehair  Goods,  etc.  . 

Dunn  &  Co.'s  Acid  Acetic  Fort 

Edinburgh  School  of  Pharmacy  and  Chemistry 

Erhardt's  Skins,  Vegetable  Parchment,  Tinfoil,  Plaster,  etc. 

Ewbank's  Boyal  Plate  Powder 


Ferris  &  Co.'s  Nepenthe 

Finch,  Eickman  &  Co.'s  Mustard       .... 
Fink  (F.)  &  Co.'s  Glycerine,  Gums,  Beeswax,  Honey,  etc. 
Foster's  (M.  E.)  American  Bay  Rum. 
Foulkes'  Cement  for  Broken  Articles,  and  Toilet  Powder 
Fry's  Cocoa  Extract 


Geraut  (Eugene)  &  Co.'s  Soda-Water  Machines,  Seltzogenes,  etc. 
Gibson's  Delectable  Jujubes,  Pastilles,  Lozenges,  etc 
Gould  &  Son,  British  Homoeopathic  Pharmacopoeia  . 
Grimwade,  Ridley  &  Co.'s  Oil  of  Eucalyptus      .... 
Grindley  &  Co.'s  Petroleum  Jelly,  Sanitary  Fluid,  etc. 


674,  675 
632 
664 
646 


680 
673 

661 

638 
669 
676 

648 
663 
661 
681 
681 
683 

600 
662 
636 
658 
660 


Hampson's  Sugar-Coated  Pills 

Hargreaves  &  Son's  Painless  Corn  and  Wart  Paint   . 
Harrop's  Linen  Glaze        ...... 

Haywood's  Belts,  Bandages,  Stockings,  Knee-caps,  etc. 
Hearn,  Riddell  &  Co.'s  Glass  and  Feeding  Bottles     . 

Heisch's  (C.)  Fees  for  Analysis,  etc 

Hewlett  &  Son's  Mist.  Pepsina)  Co.  c.  Bismutho 

Hinds'  Godiva  Modelling  Composition 

Hoge's  Horehound  Honey. 

Hoskin's  Ground  Sugar 

Hewlett's  Shop  Fittings     . 

Hubbuck's  Pure  Oxide  of  Zinc  . 

Hunter's  Infallible  Vermin  Destroyer 


Ince's  (Joseph)  Latin  Grammar  of  Pharmacy    . 
Ingram  &  Royle's  Natural  Mineral  Waters  of  Vichy 


James  (Dr.  P.)  on  Sore  Throat,  and  on  Laryngoscopy  and  Rhinoscopy 

Jewsbury  &  Brown's  Oriental  Tooth  Paste 

Jones  (Dr.  G.  H.),  Surgeon  Dentist 
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671 
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666 
638 
661 
681 
660 
665 
668 
649 
672 

636 
689 

643 
680 
679 


INDEX    TO    ADVERTISEMENTS. 
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Kangra  Valley  Indian  Tea  Growers'  Association 
Kilner  Bros.'  Glass  Bottles  .... 
Kitching  (W.),  Oldham's  Pill  of  Health     . 


Lee  (T,  P.)  &  Co.'s  White  Split  Skins,  etc. 

Lewis's  (H.  K.)  New  Publications      .... 

Lowe's  (W.)  Consumptive  and  Asthmatic  Cough  Balsam 

Macfarlan  (J.  F.)  &  Co.'s  Pharmaceutical  Preparations 
Mackey,  Mackey  &  Co.'s  Improvements  in  Pharmacy 
Manchester  College  of  Chemistry  and  Pharmacy 
Maril's  Fine  Cognac  Brandies  (W.  H.  Chaplin  &  Co.) 
Marion  &  Co-'s  Photographic  Amateur  Outfits  . 
May  ct  Baker's  Chemical  Manufactures 

Meadows'  (Dr.  Barr)  Works 

Meadows  &  Son,  Distillers  of  Wines  and  Spirits 

Mills  &  Co.'s  Bourne  Waters 

Milton  Chemical  Company's  Iodoform  and  Blue  Gum-tree  Soaps 


Natali  (E.),  Shop  Fitter  and  Glass  Case  Manufacturer 

Oakey  (J.)  &  Sous'  Silversmith's  Soap,  Knife  and  other  Polishes,  etc. 
Orridge  &  Co's  Chemists'  Transfer  Agency 

Paterson's  (A.)  Court  Plaster 

Pickering's  (Needham's)  Polishing  Paste,  Furniture  Polish,  Plate  Powder, 

Pitkeathly  Table  Water 

Prior's  (G.  T.)  Po-ho-yo,  the  Eemedy  for  Nervous  Headache,  etc.     . 
Pullna  Bitterwater  (A.  Ulbrich) 


Kenner's  (Dr.)  Establishment  for  Calf  Lymph  Vaccination 
Eimmell's  New  Sanitary  Perfumery. 
Bobbins  &  Co's  Bichloride  of  Methylene,  etc.    . 
Kobinson  &  Son's  Pill  Boxes  and  Lint 
Eobinson  (B.)  Brewer  of  British  Wines,  etc. 
Eobinson's  (G.  H.)  500  Practical  Trade  Eeceipts 
Booth's  (J.  S. )  Chemical  Manufactures,  etc.     . 
Eouse  &  Co.'s  (Matthews)  Waxed  Papers 


Sanford  &  Son's  Eat  Poison 

School  of  Pharmacy  of  the  Pharmaceutical  Society . 

Schweitzer's  Cocoatina 

Scoresby-Jackson's  (Dr.)  Materia  Medica,  etc   (Maclachlan 

Shelfanger  Spa  Table  Water 

Shillcock's  (J.  B.)  Patent  Leech  Vase 

Simcock's  (T.  W.)  Medical  Bottles    .... 


&Co. 
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h? 


South  London  School  of  Pliarmacy   .... 
Steward's  (J.  H.)  Educational  Achromatic  Microscope 
Stone  (W.).  Dispensing  Analytical  Balances 
Struvc  &  Co.'s  Royal  German  Spa     .... 


Taylor's  (T.  &  F.  J.)  Pure  Aerated  Waters 
Thiellay's  Golden  Eau  Fontaine  de  Jouvence,  etc. 
Thomas's  Tincture  of  Steel         .... 
Thompson  &  Capper's  Homoeopathic  Medicines 
TomHnson  (T.)  &  Son's  Northern  Transfer  Agency 
Turner's  (J.)  Taraxacum,  or  Dandehon  Coffee  . 
Tyrer's  "  Borough  "  Ketchup     .... 


Walker  &  Moore's  Liebig's  Iodized  Cod-Liver  Oil     . 

Watson's  Family  Pills 

Westminster  College  of  Chemistry  and  Pharmacy     . 

Whelpton's  Vegetable  Purifying  Pills         .... 

Whiffen's  Quinine  and  other  Preparations 

Wilson's  Institution  for  Hospital-trained  Nurses 

Woolley  (.!.),  Sons  &  Co.,  Drug  Millers,  Wholesale  Druggists,  etc 

Wright's  Liquor  Carbonis  Detergens  .... 

Wyleys  &  Co.'s  Pharmaceutical  Preparations     . 
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